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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

MaTtepunanoBegeHue n TeXHONOrns maTepnanos
MpuknagHas mexaHuka

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)

KoHTakTHasa pabota

Jlek.
(vacel)

Mp.
(vacel)

J1ab.
(vacebl)

CP
(4achbl)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpoOns

Pasgen 1. OCHOBHbIE NMOHATUS W 3aKOHbI
rmapaBiunkun

Tema 1. BBegeHue. NpeameT gncumnnimHbl 1
ero 3agauu. Victopusi ruapaBnuvku.
MpakTnyeckne paboThbl.

Pac4ét cnn gaBneHve B LUCTEPHE C
XNOKOCTLIHO.

PacuéT npo4HocTM razoBoro 6annoHa

Tema 2. OcHOBbI TEOPUKN NEpeHOCa.
Kuakoctb. Onpegenexune. CeoncTtea
XWUOKOCTW.

JlabopaTopHas pabota. Onpegenenue
BSI3KOCTM TEXHOMOMMYECKNX PacTBOPOB

Tema 3. N'mgpocTtaTtuka. M'mgpocTtaTnyeckoe
nasrneHne. OCHOBHOE ypaBHeEHMWE
rmapocTaTuKu.

JlabopaTopHas pabota. Onpegenenune cunol
rMapoCTaTUYECKOro AaBMNEHUS.

Tema 4. YpaBHEHUS ABMKEHUSA XUOKOCTU.
JlabopaTopHas paboTbl.

Onpegenenue kodadduumneHToB pacxoga
NPV UCTEYEHNM XNOKOCTU U3 OTBEPCTUN U
HacagKkoB

Pasgen 2. MogennpoBaHue rmgpaBnnyeckmx
npoLieccoB

Tema 5. Pexxnmbl Te4EHUS KUAKOCTU.
'MapaBnnMyecknx conpoTUBIEHUS N NX
pacyéT npu CroMCTOM N BUXPEBOM TEYEHUU
JlabopaTopHble paboTbl.

OnpeneneHune pexuma Te4EeHMS XUOKOCTH.
3kcnepuMeHTanbHoe onpeaeneHve

KO3 PMLUMEHTOB MECTHbIX CONPOTUBIIEHUI U
TpeHus

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

PacuéT BpemeHn BbiTEKAHMS XKMOKOCTU B
BMCKO3VMETpE

Pasgen 3. N'mpgpaBnuyeckue npoLecchl

Tema 7. Knaccudukaumst Hacocos.
OcHoBHble NapameTpbl paboTbl. YCTPONCTBO
W MPUHLMN OENCTBUS LLEHTPOOEXKHOIO 1
00BbEMHbBIX HACOCOB.

JlabopaTopHble paboThl.

WcnbiTaHne LeHTpobexHoro Hacoca.
McnbiTaHne WecTepéHHOro Hacoca.

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

MpakTnyeckne paboTsbl.

Pacuét pacxopa xugkocTtn B Tpybonposoze.
PacyéT HacoCHOMN yCTaHOBKM

3,1

HA

n,3

10

HU

n,3




Tema 9. TeueHne XNOKoCTn Yepes 3epPHUCTbIN
cnow. 'mapoavHamMuvKa B3BELLIEHHOrO Crosl.
2 2 7
JlabopaTopHas pabota. M3yueHune
rmapoauHaMuKM 3€pHUCTOrO Crost.
Tema 10. NMpouecc punbTpoBaHUS.
KoHcTpykuumn hmnbTpos.
2 2 7
JlabopaTopHas paboTa. QkcnepMMeHTanbLHoe
onpefeneHne KOHCTaHT PUNbTPOBaHMS.
WTtoro B cemecTpe (Ha kypce ans 3A0) 16 16 16 69
KoHcynbTauum 1 npoMexyTodHas atrectaums
25 24,5
(Ok3ameH)
Bcero koHTakTHasa paborta n CP no 505 935
AncumnrimHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eBHbIM MraHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBaHUA pe3ynbTaToB 00y4YeHUsA
5.1.1 NokasaTenu oueHUBaHUA

Koa
KoMneTeHunn

MokasaTenu oueHnBaHus pe3ynbTaTtoB 06yqum|

HanmeHoBaHWe oueHOYHOro
cpencrea

OriK-1

OBBACHAET OCHOBHbIE 3aKOHbI TMAPOCTATUKN U TMAPOLANHAMUKN,
YPaBHEHUS1 OBWKEHMUS XKUAKOCTU, YpaBHEHMST Hepa3pbIBHOCTM NOTOKOB,
ypaBHeHUst bepHynnu, ypaBHeHUs AN pacyéTta rmapaBnimyecknx
conpoTueneHuit. OnucbiBaeT 6a3oBble MOAENM CTPYKTYPbl TEHYEHNS U
PeXMMbI TEYEHUS XNOKOCTU B annapaTax. OnucbiBaeT KOHCTPYKLMIO U
OCHOBHbIE 3M1eMEeHTbI TPYOONPOBOAOB M 3aNOPHON apMaTypbl.
OBBACHAET KOHCTPYKLUK, NPUHLMN paboTbl, 0COGEHHOCTN, 4OCTOMHCTBA
1 HegocTaTkn TpybonpoBoAoOB, HACOCOB, OTCTOMHUKOB, LIMKIOHOB,
dnnbTpoB, MenbHul. OnpegensieT CKOPOCTU U PEXUMbI TEYEHUS
XWUAKOCTM NO 3a4aHHbIM reOMEeTPUYECKMM XapakTepucTukam
TpybonpoBoAOB 1 annapatoB, 06bEMHOMY pacxody U pmanyecknm
CBOWCTBaM XunaKocTeln. PaccuntbiBaeT rugpaBnnyeckme
XapaKTepUCTMKM U pa3mepbl TPYOONPOBOAOB M annapaTos.
PaccunTbiBaeT xapakTepucTukmn 1 nogdupaeT HacocHoe obopyaoBaHue
13 KaTanoros Mo 3afaHHbIM XapaKTepucTukam ruapaBnn4ecKomn
cucTembl. PaccunTbiBaeT n nogbmnpaeT yCTponcTBa Anst OTCTamBaHus,
LeHTpobexHol cenapaunm, punbTPoBaHMS, NepeMeLlBaHNs CPea.
Monb3yeTcs kaTtanoramm obopyaoBaHus B BymaxHOM BapuaHTe U
3NEeKTPOHHbLIMU Ans Bbibopa annapaToB U TpyOONpoOBOAOB.

5.1.2 Cuctema n KpuTepum oueHUBaHuUA

LLikana oueHuBaHna

Kputepuun oueHnBaHnsa chopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecegoBaHue MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUPYIOLLMIA TNy6oKoe NOHMMaHNe
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHuBaemon obnactu. Kputnyeckun,
OpUrMHarnbHbIV NOAXOA K MaTepuany.
KayecTBO UCMNoONHEHWsI BCEX 3NTIEMEHTOB
3a[jaHuNS NOJSTHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHusAM.

4 (xopoLwuo)

OTBET NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06a3aTenbHbIX
WCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

MHaveuayanbHoe 3agaHune BbINOMHEHO B
JocTaTodHOM o6beMe, HO orpaHMyMBaeTcs
TONbKO OCHOBHbIMM




noaxoaamu.
OTBeT cTaHAapTHBIN, B LIENIOM
Ka4yeCTBEHHbIN, OCHOBaH Ha Bcex
0bsa3aTenbHbIX UICTOYHUKAX MHAOpMaLUN.
MpucyTcTBYOT HEGONbLUNE NpoGenbl B
3HAHWUSAX UM HECYLLIECTBEHHbIE OLLIMOKN.
PaboTa BbINnonHeHa B COOTBETCTBUN C
3apaHvem. VimetoTcs oTaenbHble
HeCyLLEeCTBEHHbIE OLUMOKM MK
OTCTYNNEHUs OT NpaBu 0PopMIEHNS
paboThbl.

OTBeET BOCNPOM3BOAUT B OCHOBHOM TOSLKO
NeKUMOHHbIe MaTepuarbl, 6e3
camocTosTenbHon paboTbl C
peKoOMeHL0BaHHOW NMTepaTypomn.
[leMOoHCTpMpyeT NoHMMaHue npegmeTa B
uenowm, 6e3 yrnybneHus B getanu.
IMpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npobenbl B 3HaHUSX MO HEKOTOPLIM TEMaM.
3agaHuve BbINOMHEHO NOSIHOCThLIO, HO B
paboTe ecTb OTAEMNbHbIE CYLLECTBEHHbIE
owmnbkm, NMBOo KayecTBO NpeacTaBneHns
paboTbl H13koe, Nnbo paboTa
npeacTaBrieHa ¢ ono3gaHuem.

OTBET HEMNOHbIA, OCHOBAHHbIN TONLKO Ha
NEKUMOHHbIX MaTepuanax. Mpu noHnvaHum
CYLLIHOCTM NpeamMeTa B Leflom —
CYyLLIECTBEHHbIE OLWMOKN nnn npobensl B
3HaHUAX cpa3sy MO HECKOSIbKMM Temam,
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMWHOB.
3agaHuve BbINONMHEHO NOMTHOCTLIO, HO C
MHOTOYMCEHHbLIMW CYLLLECTBEHHbBIMU
owmbkamu. Mpun 3TOM HapyLLeHbl NpaBuna
0POPMIIEHNST UM CPOKM NPeLCTaBneHnst
paboThbl.

3 (yooBneTBopuTENbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLum ak3ameHaTopa. HesHaHue
3HAYUTENbHOM YacTu NPUHUMNMANBHO
Ba)XHbIX 3/1IEMEHTOB AUCLIMMINHDI.
MHoro4uncneHHble rpybbie owmnbku.
OTcyTCTBME OAHOMO MIN HECKOTBbKUX
o0bs3aTernbHbIX 3N1EMEHTOB 3aaaHus, Nnbo
MHOTOYMCIEHHbIE rPyOble OLWNbKM B
paboTe, nNMbo rpyboe HapyLLeHne npasun
ohopMIeHNs U CPOKOB NpeacTaBnNeHus
paboThbl.

2 (HeynosneTtsopuTensHo) | HenoHumanue sagaHHoro Bonpoca.
HecnocoBHocTb cdopmynupoBaTth XoTs Gbl
OTAEnNbHbIE KOHLENUUM ANCUUNINHDI.
CogepxaHue paboTbl NOMHOCTLIO He
COOTBETCTBYET 3afaHuio.

MonbITKa CNMCbIBAHUSA, UCTIONb30BaHUSA
Hepa3peLleHHbIX TEXHUYECKUX YCTPOCTB
UMK NOMb30BaHWsA NOACKA3KON ApYyroro
Yyernoseka (BHe 3aBUMCUMOCTU OT
YCMELLHOCTM TaKoW MOMbITKK).
MpeacTaBneHve Yyxoi paboTsl, Nnaruar,
nnbo oTKas oT npeacTaBneHns paboThbl.

5.2 TunoBble KOHTPOJbLHbIE 3aaHUA UITN UHbIe MaTepuanbl, Heo6xoAUMbIe ANs OLEeHKU 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) ONbiTa AeATeNIbHOCTU
5.2.1 NepeveHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB




Cemectp 5

MeToabl noao6ust. MNMpuymHbI BOSHUKHOBEHWS, OCHOBHbIE NpUHLMNLI. Mogo6bHoe npeobpasosaHne ypaBHEeHWI

1 N o N
Hasbe-CTokca, kputepumn nogobust dunepa, PenHonbaca, Ppyga v ux pmsnyecknii CMbIch.

2 VcTeuveHwne xnaKkocTen 3 0TBEPCTUN U HacaakoB. Pacuét ckopocTu 1 pacxofa, SBNEHUs CxxaTusi CTpyW.

3 YpaBHeHue dnnepa ABMKEHUS HEBSA3KOMN, HECKMMaeMOoM xunakocTn. CTaumoHapHble 1 HecTauMoHapHbIe
TeyeHus. YpaBHeHue BepHynnu.

4 MpegmeT, uenu 1 3agayv rMOPaBINKU.
Hacochl 1 Tpy6onpoBodbl, TPMHUMMNLI pac4&€Ta HAaCOCHbIX YCTAaHOBOK, XapakTepUCTUKN OB BEMHBIX,

5 WHEPLMOHHBLIX HacocoB, TPyBonpoBoAOB, COBMELLEHHas rpadmyeckas xapakrepucTnka Hacoca u
Tpybonposoga.

6 paduyeckasn xapakTepucTuka TpybonpoBoaa, YTo 3TO TAKOE, Kak pacCUMTLIBAETCS, 3a4EM HYXHa.

7 OnpepeneHns 1 OCHOBHbIE CBOMCTBA XUAKMX Cpef, CKUMaeMble U HeCKUMaeMble (KanernbHble) XXUOKOCTU.

8 MapameTpbl TeYEHMS XMOKOCTM B TpyDe. Pacxoa, cpeaHas CKOpoCTb, rmapaBnmnyeckuin paguyc Tpy6si,
3KBMBAsEHTHbIN AnameTp, ypaBHEHME CNOWHOCTU (HEPa3pbIBHOCTM) NOTOKA.

9 MapameTpbl XXnaKon cpefbl, NOTHOCTb, BA3KOCTb, CKOPOCTb, MApoCcTaTMyeckoe aBrneHne — onpeaeneHms un
OCHOBHblE CBONCTBA.
MpaBuna pacyéTta cun gaBneHus, AENCTBYOLWNX HA MPON3BOSIbHO OPUEHTUPOBAHHBIE MITOCKNE NMOBEPXHOCTH.

10 Mpumepbl pacyéTta cun gaBneHus Ha BEPTUKANbHYIO M TOPU3OHTAINbHYIO KPbILIKY 3a4aHHOW nnowann u
rny6yHbI NOrpyXeHus.
M'mppaenuyeckme conpotmereHnda. Onpegenenns, Tunbl, PU3NYECKUIA CMbICIH, CNOCOObLI pacyéTa

11 COMPOTUBIIEHNI Ha y4acTKe TpyObl, KOahmuMeHTbl conpoTuBneHnn, ypasHenus dapcu — Benicbaxa m
Anbtyns.

12 YpaBHeHWe paBHOBECUS HEMOABWXHOW XXMUAKOCTWM U OCHOBHOE YpaBHEHWNE rMOPOCTaTUKM.
[uncnepcHble cuCTeMbl, 3MyNbCUK, AbiMbl U TyMaHbl, NbinNn. [apameTpbl AMCNepcHbIX cucTeMm, pacnpegeneHume

13 YacTuL No pasMmepam, KOHLEHTpaLUSs, HackiNnHas 1 AeNCTBMTENbHAsA NNOTHOCTb, MOPO3HOCTL. MeToabl
onpefeneH1s napameTpoB AUCTNEPCHBIX CUCTEM.

14 OTtcTamBaHue, ropnsoHTanbHble, paguanbsHble U BepTukanbHble OTCTONHUKKM, 0COBeHHOCTH, obnacTu
NPUMEHEHUS, NOCbI U MUHYCBI

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

16 dunbTpoBaHMe, NpeaHa3HavYeHne, NPUHUUN AeNCcTBUs, hUnbTpyoLmMe MaTepuarnsl, NAKCh U MUHYCHI.
CkopocTb (hunbTpOBaHUE U YypaBHEHME (PUNbTPOBAHUSA

17 YCTaHOBKM KMMSILLEro CIosi, KOHCTPYKLMS, NpeAHa3HavYeHne, Niockl U MUHYCbI, rmapaBnuyeckas
XapaKTepuCTMKa KUMSLLEro Crosl, KPUTUYECKNE CKOPOCTU M CNOCOBbI X pacyéTa

18 Mokpas ouncTka ra3oB oT nblfn. OCHOBHbIE MPUHLMMBI, 0COBEHHOCTM, KOHCTPYKLUW NOCHI U MUHYCHI,
ckpy66epbl, NeHHbIe annapaTbl, ra3onpomMbiBaTenu, Tpyobl BeHTypu

19 PelweHune ypaBHeHust HaBbe-CToKCa B Criy4ae CTauMOHapHOro TaMUHapHOro NOTOKa B KPYrion Tpy6e, 3aKOHbI
TeyeHus lNyasenns.

20 3akoH CToKca ABMXEHUS rMadKoro Lapuka B BA3KOMW XXUOKOCTU

21 3aKkoH coxpaHeHusi SHepruun B OBMXKYLLIENCA HECXKMMaeMOW Xuakoctu. Hanop, onpeaeneHne, cKOpocTHas,
Nbe3oMeTpuyeckas U reoMeTpruyeckas COCTaBNAKLLAsA Hanopa.

22 WcTopus ruapaBnuvkn, MHXEHepHble KOHCTPYKLUMKM, annapaTtbl 1 3aKOHbl, OTKPbITbIe B APEBHOCTY.
OnpepgeneHve 1 cMbiCn 3NeMeHTapHoro o6béma XmMakocTu. BeiBog 06bEMHbBIX NNOTHOCTEN CUIM TSHXKECTH,

23 WHepUun, OaBneHns, BA3KOCTU. YpaBHEHUS Hepa3pblBHOCTU NOTOKa. YpaBHeHue HaBbe-CTokca OBMKEHUS
BSI3KOW HECXKMMAEMOW XXUAKOCTH.

24 Pacuét paspexeHusi, cosagaBaeMoro BOAOCTPYMHbIM HACOCOM, UCXOAd U3 YpaBHeHus BepHynnu.

25 MecTHble conpoTMBNEHUS, X TUMbI, CNOCOBbLI pacyéTa NageHnss Hanopa, YTo Takoe Hanop

26 PexXvMbl TEHYEHUST XKUOKOCTU, XapaKTEPUCTUKA, NPUYMHBI BO3HUKHOBEHWS, (DOPManbHOe OnucaHne ¢ NOMOLLbHO
KpuTepus PertHonbaca, ero gonsnyecknin CMbICIT U NPOCTENLWNIA BbIBOS,

27 Pacuét ycunus, passmBaemoro ruapaBnnyeckum npeccom

o8 vopaenuyeckuii yaap, noyemMy BO3HWKaeT, NonesHble U BpefHble CBOWCTBA, CNOCOObl MCMONb30BaHUA U
npenoTBpaLleHmns

29 eomeTpuyeckne napameTpbl TPy6ONPOBOAOB, BHYTPEHHUI U BHELLHUIA AMaMeTp, LLepPOXoBaToCTb,
3KBMBAsEHTHbIN anameTp

30 PexuMbl TeyeHns Boakl B Tpy6onpoBoaax B 3aBUCMMOCTU OT CKOPOCTU U LLIEPOXOBATOCTH, FMAPaBANYECKN
rmagkve 1 Wwepoxosatble TpyObl

31 KuHeTnka ocaxaeHunst Yactul, 6rnmskmx kK cpepmnyeckum B BA3KUX cpedax, Ymcna PeriHonbaca, ApxuMena un ux
CBS13b B NTaMMHapHOW 1 TypbyneHTHOM obnactu

32 Cnocobbl pacyéTa 1 nogbopa OTCTONHUKOB

33 LIMKNOHbI, LeHTpudyru, BUXpeBble Kamepbl, NpeaHa3HadYeHne, npuHumMn paboTbl, JOCTOMHCTBA U HeQoCTaTKu

34 OnekTpodUnbTPbI, HA3HAYEeHNE, KOHCTPYKLMSA, NPUHLMM AeNCTBUS, NOChl U MUHYCbI, cCNocobbl nogbopa u

pacuyéta pa3mepoB




rpaBVITaLI,VIOHHaﬂ O4YUCTKa ra3oB OT NblK, NblfieBbl€ MELUKN 1 KaMepbl, NPpUHUNN OencTtsuns, 0cobeHHOCTH,

35 NMCbl U MUHYCbI, cnocobbl pacyéTa u nogbopa

36 Cnocobbl pacyéTta un nogbopa LeHTpudyr

37 M'MaponpusoAbl, TUMbI, KOHCTPYKLMW, MPUHLMN OEUCTBUS, JOCTOMHCTBA U HEQOCTaTKU.

38 YcTponcTtea Ans U3aMepeHust CKopocTu u pacxopa XMAKOCTW 1 rasa, NonacTHble, NonnaBKkoBbIe, Muto-
MpaHaTna v Ap, KOHCTPYKUMK, NPUHLMMA AENCTBUS, NIOChI U MUHYCBI.

39 YcTponcTtea Ans n3aMepeHus aaBneHus, MaHoMeTpbl, U 06pasHMKK, KOHCTPYKUMK, NMPUHLUMN OENCTBUS,
OOCTOUHCTBA U HeJoCTaTKu.

40 BopgoHanopHble 6allHW, YCTPOMCTBO, 3a4EM HY>KHbI, NITHOCLI U MUHYCbI

a1 BoponpoBogHasa apmaTtypa, BEHTUMNMU, 3aABUXKKUN, MEPEXOAHUKN, COEANHEHWUS, TPOMHUKM, KOHCTPYKLIN,
0COBGEHHOCTH, NNIOCHI U MUHYCBI

42 MopLuHeBOW HAacOC OAHOCTOPOHHWI, YCTPONCTBO, JOCTOMHCTBA W HEOOCTaTKM.

43 MopLuHeBOW Hacoc ABYXCTOPOHHUI NPUHLMIN AENCTBUSA, YCTPONCTBO, AOCTOUHCTBA U HEOOCTaTKu.

44 MnyHxXepHbIA Hacoc, MPUHLMN AENCTBUS, YCTPONCTBO, AOCTOMHCTBA U HEAOCTaTKM.

45 Mem6paHHbI Hacoc, NPUHLMN OENCTBUS, YCTPONCTBO, LOCTOMHCTBA M HEQOCTaTKW.

46 Cnocobbl crnaxveaHusa nynbcauni npu paboTe NOpLUHEBLIX HACOCOB, MHOMOLMAMHAPOBLIE HACOCHI,
BO3AYLUHbIE KOMnaKku

47 PoTaumoHHbIN NnacTuHYaTbIn Hacoc, NPUHLMN AEACTBUS, YCTPONCTBO, JOCTOMHCTBA U HeJOCTaTKu.

48 BopokonbueBow Hacoc, MPUHLMN AENCTBUS, YCTPONCTBO, JOCTOMHCTBA U HEAOCTaTKM.

49 LlecTepéHHbINM HAcoc, NPUHLUMN OEeNCTBUS, YCTPOMCTBO, AOCTOMHCTBA U HeZOCTaTKU.

50 BuHTOBOW Hacoc, NpMHUMN OEUCTBUS, YCTPOMNCTBO, JOCTOMHCTBA U HEJOCTaTKu.

51 'MaopaBnuyeckne npeccobl, HadHayYeHne, KOHCTPYKLUMK, MChl U MUHYCHI.

52 OceBoW BEHTUNATOP KOHCTPYKLUSA, OCOBEHHOCTH, NOChI U MUHYChI

53 LleHTpo6GexHbI Hacoc, YCTPOMCTBO, MPUHUMMA AEACTBUSA, 0OCOBEHHOCTM, NNKOCHI U MUHYCbI

54 MHoroctyneHyatasa Typ6orasogyska, yCTponcTBo, paboTta, Ninochl N MUHYChI

55 BuxpeBon Hacoc, yCTPOMCTBO, MPUHUUN AEACTBUSA, OCOOEHHOCTM, NOChI U MUHYCbI

56 CTpyiHble HacocChbl, KOHCTPYKLUMMW, MPUHLMN AEWCTBUS, OCOBEHHOCTU, MAOChl U MUHYCbI

57 OpnndThl, KOHCTPYKLMM, MPUHLMN AEACTBUS, OCOBEHHOCTU, MNIHOCHI U MUHYChI

58 MoHTeXI0, KOHCTPYKUMW, NPUHLMM AeNCTBUSA, 0COBEHHOCTHU, NMChl N MUHYChI

59 'opaBnuyeckunii TapaH, KOHCTPYKLUMW, MPUHLMN AEACTBUSI, OCOBEHHOCTU, NOCHlI U MUHYCbI

60 LLlekoBas opobunka, KOHCTPYKLWS, MPUHLIMN OEACTBUS, AOCTOMHCTBA Y HEAOCTaTKM

61 LLlapoBble MenbHULIbI, KOHCTPYKLUS, 0COBEHHOCTU, NMOCHI U MUHYCbI

62 BubpomenbHuLbl, YCTPONCTBO, MPUHLIMN paboThbl, 0COBEHHOCTU, MIHOCHI U MUHYCbI

63 KonnovgHasi MenbHULa, KOHCTPYKUMS, OCOBEHHOCTU, NIHOCHI U MUHYCBI

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycmoTpeHsl.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHNA (3agayu, Kerchbl)

Ne n/n YcnoBusa TMnoBbIX 3agad
1 Bo cKOMnbKO pa3 HeobXoaMMO YMEHbLUMTL ANMHY TpyOonpoBoaa, YTobbl NoTepsi HaNopa Ha TpeHue

ocTaBanacb NOCTOSHHOM npu CHWXeHun Temnepartypa BoAbl C

90 oC o 10 oC. Pexvm Te4eHNss NamMUHaPHbINA.
2 Onpepenutb pacxogd Boapbl B Tpybonposoge anuHon 100 m n gnameTtpom 73x1,5 mm. MNMoTepsa Ha TpeHne

— 5 M. KoathhmumeHT TpeHns 3aBUCUT TOMbKO OT LuepoxoBaTtocTu, pasHor 0,03 mm.

3 Paccuutartb koachduumneHT nonesHoro gencteuns LeHTpobexHoro Hacoca. lNMogaya Hacoc-180 m3/u4.

MnotHocTb xuakoctn - 900 kr/m3. Hanop Hacoca — 50 m. 3aTpayeHHasa mowHocTs — 3000 BT.

4 Onpepenutb MakcMmarnbHbIA QUaMeTp WapoobpasHo YacTuLbl, OCaXAeHMEe KOTOPOW NPOUCXOAMUT Mpu

namuvHapHom pexume (Re = 0,2). Temnepatypa Bogbl — 15 oC. NnoTtHocTb YacTuy, — 1650 kr/m3.




5.3 MeToaunyeckue matepuarnbl, onpegensilolye npoueaypbl oLleHUBaHUA 3HaHWW, YMEHUI, BnaaeHUi (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AesATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arowerocsi K npoMexxyTo4yHoln aTrectaumMm U NopsAoK NUKBUAALMM aKaAeMU4yeckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSS YCNEBAEMOCTU Y NPOMEXKYTOYHOM aTTecTaumm oby4aroLLmMxcs»

YcnelwHas caada nabopaTopHOro npakTukyma

PelueHve 1 npoBepka 3afjaHHbIX Ha AOM 3a4ad (ecnv NpefyCcMOTpPeHbl MNaHoOM NPakTUYecKme 3aHATUS)

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOUYHOM aTTecTalum nNo gUcuUmniivHe

YcTHas +

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No QUCUUNINHe

MucbmeHHas

KOMI'IblOTepHOB TecTnpoBaHune

40 MMHYT Ha NOArOTOBKY Ha TpY BONPOCa B 3K3aMeHaLUMOHHOM buneTte

MHas

6. YHEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHOoBHas y4yebOHasa nuTepartypa

Barpos W. B., Yynkosa | [Mpoueccel 1 annapaTbl http://publish.sutd.ru/
3. H., WaxaHoe B. [. XUMNYECKOWN TEXHOMOINM. Cne.: crieryntp 2013 tp_ext_inf_publish.ph
JTabGopaTopHbI NPaKTUKYM p?id=1861
Pomankos M. T"., MaccoobmeHHble NpoLecchl c A VDI http://www.iprbooksh
®pornos B. ©., PrAvcCoK | XUMUYECKON TEXHONOTK arKT-1 1eTepoypr- 2017 op.ru/67361.html
o M. XUMN3OAT
PomaHkos, M. T, MeTogbl pacyeTa npoLeccos http://www.iprbooksh
®pornos, B. ¢, 1 annapaTtoB XMMUYECKON CaHkr-lNeTepbypr: 2020 op.ru/97815.html
dnuctok, O. M. TexHonoruu (npumepsbl n XUMNBOAT
3agayn)
6.1.2 lononHuTenbHas yyebHasa nutepaTtypa
Yynkoea 3. H., M'maporasoguHamuka. http://publish.sutd.ru/
Llaxanos B. [., KoHTponbHble paboThl crne.: crierynta 2014 tp_ext_inf_publish.ph
Barpos U. B. p?id=1576
Kanango, A. B., Mppasnuka, rmapoMalLmHbl . http://www.iprbooksh
CepgtokoBa, E. A. W rMaponHEBMONPUBOL Tyranck: Knuta 2020 op.F;u/lllZl%.html

6.2 NMepeyveHb NpodreccuoHanbHbIX 6a3 AaHHLIX U UHGOPMaLIMOHHO-CMNPABOYHLIX CUCTEM

1. 3BC «IPRbooks», http://www.iprbookshop.ru

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

6.3 MepeyeHb NULIEH3UOHHOrO U CBO6OAHO pacnpocTpaHsAeMoro nporpammMHoro o6ecneyeHns

Microsoft Windows
MicrosoftOfficeProfessional




6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXoAMMOW ANns OoCyLecTBIeHUA o6pa3oBaTesibHOro
npouecca no gucumnnuvHe

YcTaHoBKa 4518 U3MepeHus rmapocTaTuyeckoro gaBneHus

YcTaHoBKa AN U3yYeHns paBHOBECUS XWOKOCTW BO BpallaloLemcs cocye

YcTaHoBKa AN U3y4eHUs PeXMMOB TEYEHUS XUAKOCTU

YcTaHoBKa AN U3MepeHns BA3KOCTU BOOHBLIX PaCTBOPOB

YcTaHoBKa Ans onpegeneHns pacxoaa XUAKoCcTu Npu UCTEYEHUN U3 OTBEPCTMIN N HacagKoB

YcTtaHoBKa ANng onpegeneHns ConpoTUBNEHNIA TEYEHMIO XNAKOCTU B TPYOONPOBOAE, MECTHLIX U NO AMNWHE
YcTaHoBKa ANS UCMbITaHWSA LLeHTPOoBEeXHOro Hacoca

YcTaHoBKa 4518 UCnbITaHUA LWecTepEéHHOro Hacoca

YcTaHoBKa 4518 U3y4eHns CKOpoCTU punbTpoBaHUA

YcTaHoBKa AN U3y4eHns CONpPOTUBIEHUS KUMSILLEro Crios

YcTaHoBKa Ans u3y4eHus npouecca tennonepegayu

YcTaHoBKa AN U3y4eHns MpOoCTOW NepPeroHKu

YcTaHoBKa A n3yvyeHns temnepaTypHomn genpeccuu

YcTaHoBKa 4519 U3yvyeHUs OA4HOKPAaTHOM SKCTpakumm

YcTaHoBKa 4519 U3y4eHUss paBHOBECUS C CUCTEME TPEX OrPaHUYEHHO PacTBOPUMBIX APYr B Apyre XnakocTten
YcTaHoBKa AN n3y4eHns KOHBEKTUBHOWM CYLLKM

YcTaHoBKa AN U3y4eHUs CYLLKU B KUNSALWEM Croe

Ayautopus OcHalueHve

MynbTumeauiiHoe o6opyaoBaHMe, KOMMNbIOTEPHAS TEXHMKA C BO3MOXHOCTbLIO MOAKIOYEHUS K
KomnbtoTepHbilii knace | ceTu «MHTepHeT» 1 obecneyeHneM AocTyna B 9NEKTPOHHYI0 MHEOPMaLIVIOHHO-
obpa3zoBaTenbHyto cpeay

MynbTuMeauiiHoe obopyaoBaHue, crneumannsnpoBaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A

ayautopust

CneuuanuaupoBaHHas mebenb, gocka
YyebHasa ayautopus
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