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1 IacnopT pado4eii MporpaMMbl y4e0HO M CHUILIHHBI

1.1 Ob6aacTh NpUMEHEHHUS MPOrPaAMMBbI YUYeOHOMH THCHMILINHBI

PaGouass  mporpamma  y4yeOHOW  gucuuiuimHbl  «['wapaBmuka  u
TUAPABIMYECKUE  MAIMHBD)  SBJSIETCS  4YacTbl0  MPOrpaMMbl  MOATOTOBKHU
crienuaIncToB cpefaHero 3BeHa B cootBeTcTBUU ¢ OI'OC no cnennansroctu CI1O
13.02.01 TennoBbie PAEKTPUUECKHUE CTAHIIUM.

1.2 MecTo y4eOHOIi TUCHHUIJIMHBI B CTPYKTYpPe MPOrpaMMbl MOATO0TOBKHU
CHEHATUCTOB CpedHero 3BeHa: ydeOHas jguciumuimHa «[wapaBiuka u
THJIPABIMYECKAE MAIUHBD» SBISIETCS OOMIENTPO(ECCHOHAIBHOW W OTHOCHTCS K
npodhecCHOHATFHOMY YYEOHOMY LIUKITY.

1.3 Heaun w 3agauM JMCHUIUVIMHBI — TpPeOOBaHMS K Ppe3yjbTaram
OCBOCHUS AUCHUILIHHBI:

B pesynbrare ocBoeHHs y4eOHOM IHUCHUIUIMHBI OOYyYarOUIUIiCs JOJDKEH
yMeThb:

-ONpEeNSTh MapaMeTphl paboumX KUJIKOCTEH;

-ONPEJEISITh a0COTIOTHOE THAPOCTATUYECKOE JABICHUE;

-ONPEJENIATh BEIMUMHY U30BITOUHOTO ¥ BAKYYMMETPUUECKOTO AaBJICHUS;

-OIIPENETATh PACXO0/, CPEAHIOI CKOPOCTD MOTOKA KHUJIKOCTH;

-MCNOJb30BATh B THAPABIMYECKUX pacyeTrax Moka3zaHus Tpyoku Iluto u
pacxonomepa Bentypu;

-IPOU3BOJUTH MOCTPOEHUE MTHE30METPUUECKUX U HATIOPHBIX JIHHUIA,

-OIPEACIIATh PEKUMBI TEUEHUS KUIAKOCTH B PA3TUYHBIX YCIOBUSIX;

-OMpEAeNIATh CYMMapHbIE MOTEPH HAMOPA B THAPABINYECKUX CUCTEMAX;

-OIIPEAEIIATH PACXO/ )KUIKOCTH ITPU UCTEUEHUH YEpe3 OTBEPCTHSI U HACAIKY;

-OTpeAeNATh KOd(PPUIIMEHTHI CXKaTHsA, CKOPOCTH U PacXoa.

-BBITNIOJIHATH THPABIUYECKUN pacyeT MPOCTOro TpyOOpoBoaa;

-BBITIOJIHATH pacyeT cU(pOHHOro TPyOONpoOBOIa;

-ONpeesITh OCHOBHBIE MapaMeTpbl, XapaKTepU3yloliue paboTy HACOCOB U
TUJIPOJIBUTATENIEH;

-CTPOUTH PabOUYIO XapaKTEPUCTUKY U OINPENesATh padouyo TOUKY Hacoca,

-OIpPE/ENIATh OCHOBHBIE MMAPAMETPBI, XapaKTEPUIYIOUIUE padOTy MOPIIHEBBIX
HAacoOCOB,

- OIIPENENSATh MapaMeTpPhbl, XapaKTepU3yIolue padoTy BEHTUISTOPOB,

-BBIOMpaTh OCHOBHBIE THIIBI HACOCOB HHEPreTUYECKUX MPEANpUSTUI
corjacHo HopMaM TexHosorudeckoro npoektupoBanust (HTII) mo xaramoram u
CIIPaBOYHOMU JINTEPATYPE;

B pesynbrare ocBoeHHs y4eOHOM IHUCHUIUIMHBI OOYYalOUIUIiCS JOJKEH
3HATh:

-OCHOBHBIC (PU3UUYECKHE CBOMCTBA JKUIKOCTEH;

-OCHOBHBIE pacueTHble (OpMYJbl AL OmpeneiaeHus (U3NYECKUX CBOMCTB
JKUJIKOCTEH;

-3aK0H HpIOTOHA 0 cHJle BHYTPEHHETO TPEHHUS;



-IIOHSITHE TUAPOCTATUYECKOTO AABJIECHUS U €T0 CBOWCTBA,;

- OCHOBHOM 3aKOH U YPaBHEHHE THIPOCTATUYECKOTO TABIECHUS;

- 3aKOH Apxumena;

- 3akoH Ilackais;

-YpaBHEHUE HEPA3PBIBHOCTH MMOTOKA U TIOCTOSIHCTBA PACX0/1a;

-ypaBHeHUE bepHYIUM 11 HI€AIbHOW U peabHOM KUJIKOCTH;

-ypaBHeHue Jlapcu-Beiicbaxa;

-BUJIbI IBUKEHUS JKUJIKOCTH;

-pEXUMBI TEUEHUS KUIKOCTEH;

-IIOHATUE KpUTepus PeliHonbaca;

-KJ1acCU(UKAIMIO TUAPABINYECKUX COMPOTUBIICHUH;

-BU/JIbI IOTEPH HANOPA;

-3aKOHBI HCTEUYECHUS KUIAKOCTEN Yepe3 OTBEPCTHS U HACAIKHU;

-CYLIHOCTb SIBJICHMSI THPABIMYECKOTrO yAapa;

-Mepbl OOPBOBI C THAPABINYECKUM YAAPOM;

-CYIIHOCTb SIBJIEHUSI KABUTAIIUU;

-Ha3HaueHue, KIaccu(UKaluio U 00JacTh MPUMEHEHUS! OCHOBHBIX TUIIOB
HAaCOCOB;

-OCHOBHBIE MTapaMETPbl, XapaKTepU3yIoLIe paboTy HaCOCOB U
TUAPOJIBUTATEIICH;

-YCTPOMCTBO Y MPUHLMI ACUCTBUS LIEHTPOOEIKHBIX HACOCOB,;

-XapaKTEPUCTUKU LEHTPOOEKHBIX HACOCOB;

- OCHOBHO€ YpaBHEHHE IIEHTPOOEIKHBIX HACOCOB Dilepa;

- Ha3HayeHue, KiacCU(UKAIMIO U 00JaCTh MPUMEHEHHS IOPIIHEBBIX
HAaCOCOB;

- YCTPOWCTBO Y MPUHIMII IEUCTBUS MMOPUIHEBBIX HACOCOB;

-Ha3HA4€HUE, YCTPOWCTBO W  NPUHIMI  JEUCTBUS  BEHTHISATOPOB,
IPUMEHSEMBIX B CUCTEMaX TEIUIOCHA0KEHUS YHEPreTUUECKUX MPEATPUITUH.

-Ha3HAYECHHUE, YCTPOWCTBO M IPUHLMI JEHUCTBUSA HACOCOB PA3IUMYHOIO
HA3HAYCHHUS.

B pesynbraTe OCBOEHUST Y4EOHOW IUCIUIIMHBI OOYYAIOIIMICS JOJIKEH
OBJIAJIETh OOLIUMH M NPO(eCCHOHATBHBIMU KOMIIETCHIIUAMM:

OK 1. [TonuMath CymIHOCTh M COLMAIBHYIO 3HAYMMOCTH CBOEH OymyIiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTD, OMPEAEIATh METOABI U
CHOCOOBI BBITIOJIHEHUS MTPO(ECCUOHANBHBIX 3a/1a4, OLEHUBATh UX (PPEKTUBHOCTD
Y Ka4ueCTBO.

OK 3. IIpyauMath peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBasaTh MOUCK M UCTIOJIb30BaHUE WH(OpMaIuu, He0OX0MMON
111 3(PEKTUBHOTO BHITIOJIHEHUS NTPO(PECCHOHANBHBIX 33]1a4, TPO(PECCHOHATIEHOTO
Y JIMYHOCTHOT'O Pa3BUTHS.

OK 5. Wcnonb3oBaTh HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUN B
npo(hecCHOHATBHON e TEIbHOCTH.

OK 6. PaGorarh B KOIEKTHBE W B KoMaHne, 3()(PEeKTUBHO 0OmATHCA C
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KOJUJIEraMH, PYKOBOJICTBOM, TOTPEOUTENSIMH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), 3@ PE3YyJbTAT BHIIIOJHEHUS 3aJaHHM.

OK 8. CamocTosTenbHO oOmNpeneisaTh 3agadd  MpodecCUOHAIBLHOTO |
JMYHOCTHOTO Pa3BUTHSI, 3aHUMATHCA CaMOOOpa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATU(PUKALIIH.

OK 9. OpueHtupoBarbCsi B YCIOBHUSX YacTOW CMEHBI TEXHOJOTUUN
poecCUOHATEHOM NESITEIIEHOCTH.

I[IK 1.1. IIpoBoauTh »SKcIUTyaTallMOHHBIE pabdOThI Ha OCHOBHOM U
BCIIOMOT'aTE€IbHOM 000PYJOBAaHUHU KOTEIBHOI'O 1I€Xa, TOIUIMBONOJAYH U Ma3yTHOTO
XO034MCTBA.

[1K 1.2. ObecrieunBaTh MOATOTOBKY TOILIMBA K CKUTAHUIO.

I[IK 2.1. IIpoBoauTh 3KcIUTyaTallMOHHbIE pabOThl Ha OCHOBHOM U
BCIIOMOTaTeIbHOM 000PYJOBaHUH TYpPOMHHOIO L[EXa.

IIK 2.4. IIpoBOINUTH HANAAKy U UCOBITAHUE OCHOBHOI'O M BCIIOMOTaTEIbHOTO
00opy10oBaHUsl TYpPOUHHOTO II€Xa.

[IK 4.1. YipaBnats napameTpamMu MPOU3BOJICTBA TEMIOBON SHEPTUH.

1.4 PexoMeHayemMoe KOJMYECTBO 4YacOB Ha OCBOCHHE IPOrpaMMBbI
Y4eOHOM TUCUUIJINHBI:
MaxkcumanpHOU yueOHON Harpy3ku oOydatomierocs 150 gyacos, B ToM uucie:
-00s13aTENbHON ayAUTOPHON yueOHOH Harpy3ku oOyudatomierocs: 100 gacos;
-CaMOCTOSTEILHOM paboThl oOydaromierocs 50 4acos.



2 CTpyKTypa U cojep:kanue y4eOHOH AN CUMIIMHbI

2.1 O0beM y4yeOHOM IUCHMIIMHBI U BUAbI Y4e0HO#l padoThl

Bup yueOHoi padoThI Oo6bem
4acoB
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 150
O0s13aTesibHAs ayIMTOPHAs yyeOHasi Harpy3Ka (Bcero) 100
B TOM YHCJIE:
- MPpaKTUYECKUE pabOThI 20
CamocrosiTesibHasi padora o0y4aromerocsi (Bcero) 50
B TOM YHCJIE:
- pelleHue 3a1a4 13
- paboTa HaJl KOHCIIEKTaMH JIEKLIUH 11
- MOJITOTOBKA pedepaToB (Mpe3eHTaLH) 16
- IOATOTOBKA K BBIMOJIHEHUIO MPAKTUYECKUX PaboT 8

Hrorosas arrecranms B popme IK3aMeHa




2.2 TemaTuyeCcKMid IVIAH M COAEPKAHUE YI€OHOM JUCHUIINHbBI
«'MAPABJINMKA U T'UJIPABJIMYECKHUE MAIITUHBI

HaumeHoBanue Conep:kanue y4eOHOro MmaTepuaJa, JadopaTtopHbie padoThl, O LEM 1ACOB YpoBeHnb
pa3aesioB U TeM CaMOCTOSITEIbHAsI padoTa 00y4aloImnXxcst 0CBOCHUA
1 2 3 4
Beenenue 3HaHWE  JUCUUIUIMHBL, €€ CBA3b C  JPYTUMH  HM3y4aeMbIMU 2
JUACIUILIMHAMU, LEIb U 3aJa4d AUCHMIUIMHBL. KpaTkuii uctopudeckuit
0030p pa3BUTHUSI THIPABIIUKHU.
Pa3men 1 78
I'mapaBiauka
Tema 1.1 Conep:kanue y4eOHOro MmaTepuasa 9
Puznyeckue cBoiicrBa | 1 | OcHOBHbIE ompeAeieHus U CBoMcTBa kuakoctedl. [LmoTHOCTB,
JKUAKOCTEH yAETbHBIA 00BEM, YICIBHBINA BEC, BSI3KOCTb, KAMUUIIPHOCTH. [Ipnbopsl
JUIs U3MEPEeHUst PU3NIECKUX CBOMCTB KUAKOCTH. 4
2 | Pemenne 3amau Ha oOmpeseieHUE IUIOTHOCTH, YAEIBHOTO 0o0beMma,
BBICOTHI KalWJUISIPHOTO MOAbEMA, KUHEMAaTUUECKONM U JUHAMUYECKOU 1
BSI3KOCTH.
IIpakruyeckas padora Nel 9
OnpeneneHue GU3NUESCKUX CBONCTB KUJIKOCTEH
CamocrosiTesibHAs pa00Ta 00y4YAOIINXCH: 3
Pemenne 3amay. OTyeT 1o mpakTUYECKoi padoTe.
Tema 1.2 Conep:kanue y4e0OHOr0 MmaTepuasa 12
I'mapocraTuka 1 | Cunbl, 1eMCTBYIOIINUE HA KUIKOCTh. | MApOCTAaTUYECKOE JIaBICHUE B
TOYKE M €ro cBorcTBa. 3akoH Ilackanga. OCHOBHOE ypaBHEHUE
TUJIPOCTATUKU. [ MAPOCTATUYECKUN HATIOP. 5 1
2 | 3akon Apxumena. [Ipubops! 1715 u3MepeHus JaBICHUS.
KuakoCTHBIN ¥ PTYTHBIM MaHOMETPHI. [Ibe30MeTpruUecKas BbICOTA U
Harop.
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I[aBJIeHI/IC KUIAKOCTHU HAa BCPTHUKAJIIBHYIO, HAKIIOHHYIO ITINIOCKOCTHU U
Ha TWIMHAPUYICCKYIO ITIOBCPXHOCTD. FH,HpOCTaTI/I‘-IGCKI/Iﬁ ImapagoKcC.

IIpakTnueckasi padbora Ne2
['upocraTtnyecKkoe JaBJIEHUE U €ro CBOMCTBA

CamocrosiTesibHasi padoTa 00y4arOmMXCH:
Pemenue 3amay. OTueT no npakTUYECKOU paboTe

Tema 1.3
I'mapoannamuka

Conepskanue yueOHOr0 MaTepuasa

15

1

[ToHATHE O MOTOKE U AIEMEHTAPHOM CTPYUKE KUAKOCTH. Y ICIbHAsS
SHEPTUSA JIEMEHTAPHOU CTPYUKHU KUJIKOCTH.
YpaBHEHHE MTOCTOSTHCTBA pacxojia. Y paBHEHUE HEPA3PBIBHOCTH

CTpYH.

IM'uapaBanyeckue 3JeMEeHThI MOTOKA. Pacxo, cpeaHsis CKOpOCTb.
YpaBHenue bepHyiun 111 NOTOKA UICATBHOW KUIKOCTH.
YpaBHeHue O6anaHca YHEPTrUil.

YpaBHenue bepHyiun 11 IOTOKA peAIbHON XKUJKOCTH.
I'paduueckoe npeacrapieHue ypapHeHus bepHyIiu u moctpoeHue
MbE30METPUUYECKOT0 Tpaduka.

Bonomep Bentypu. M3mepenune pacxonoB KUIKOCTH.
Onpenenenue pacxoja, CpeIHE CKOPOCTH , THIPABINYECKOTO
paauyca. Harmopa ¥ SHEPrud HEOOXOIMMOM JIJIs TTIepeKaYKU
KUIKOCTH

IIpakTuyeckasi padora Ne3
[TocTpoeHne HAaMOPHOW M TbE30METPUUECKON JTUHUH.

CamocrosiTesibHAsA pa0d0Ta 00y4YAOLIMXCH:

[Touck wuHboOpMaMK B pPa3IUYHBIX HCTOYHHMKAX, €€ HU3y4YCHHE

(pedepatsl, ipe3eHTalu). TeMaTrka BHEAy IUTOPHON PabOTHI:
Hctopus pa3BUTUS TUIPABIUKH.
[IpakTyeckoe MPUMEHEHUE 3aKOHOB THAPABIUKH.




Pemenue IMPAKTUYICCKUX 3aa4 C IPUMCHCHHUCM OCHOBHBIX 3dKOHOB
I'MAPOCTATUKH U THAPOANHAMUKH. Oruer no HpaKTH‘{eCKOﬁ pa60Te

Tema 1.4
I'mapaBanyeckue
CONPOTHUBJICHUS

Conepsxkanue y4eOHOro MmaTepuasa

15

1 | JlTamunapHbii U TypOyJIEHTHBIN PEKUMBI IBUXKEHUS )KUJIKOCTH B
TpyOax. Kpurepuii PeitHonbzca.

2 | Knaccudukaiys ruipaBIu4eckux cornpotuBieHunit. opmya
Hapcu-Beiicoaxa. Koaddbumuent ruapasiaundeckoro Tpenus. [loreps
Haropa 1o JJUHE TPYOBl.

3 | MectHEBIC IIOTCPU HAIIOPA. OHpGILGJ’IGHHe MECTHBIX U JTUHCHHBIX
ITOTCPb HaIlopa, pCKUMa ABHKCHUA )KUJAKOCTH.

IIpakTnuyeckas padora Ne4
Onpenenenune  kputepust  PeliHonbpaca  mpu  JIAMMHAPHOM U
TypOyJICHTHOM pPEeXXHMaXxX JBUKEHUS KUIKOCTH

IIpakTuyeckas: padora NeS
OnpeneneHue  moTepp  Hamopa Ha  MECTHBIX M JIMHEHHBIX
CONPOTHUBJIEHUSX

CamocrosiTe/ibHAst pad0Ta 00y4YAOIIUXCH:

Pemenus mpakrudeckux 3aaad. Pabora ¢ TabiauiaMu cripaBOYHHUKOB,
n3yueHne Homorpammsel ['.A. MypuHa.

OT4eT Mo NpaKTUYECKor padoTe.

Tema 1.5
Hcreuyenue :KUAKOCTH
yepe3 OTBEPCTUS U
HacaJaKHu

Copep:xanue y4eOHOIr0 MaTepuaJjia

12

1 | Ucreuenue xuakoctu yepe3 orepctusi. KoagduuueHnt ckopoctu,
CKaTHs, pacxo/a.

2 | McreueHne )XUIKOCTH Yepe3 Hacaaku. Buasl Hacagok, ux
HazHadeHue. OnpeeneHne pacxoa, Haropa u ko3 huinenTa
pacxoja.
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IIpakTnueckas padbora Ne6

OnpeneneHue Hamopa M pacxojla MKUIAKOCTH NPHU HCTEUCHUU 4Yepe3 2
OTBEPCTHSI.
IIpakTnueckas padora Ne7
Omnpenenenve Ko3(h(GUIMEHTOB CXKaTUs, pacxoja U CKOPOCTH TpHU 2
UCTEUCHUH Yepe3 pa3InyHble HACAIKH
CamocrosiTesibHasi padoTa 00y4arOUXCH:
PaboTa Ha1 KOHCIIEKTaMU 3aHATHIA U3 YUYEOHOU JIUTEPATYPbI
Temaruka BHeay JUTOPHOU pabOTBHI:
HcTedenune )XUIKOCTH Yepe3 OTBEPCTHS B TOHKOM CTEHKE MpH 4
IOCTOSIHHOM U IIEpEMEHHOM Haropax. [IpakTnueckoe npumMeHeHue
UCTEUEHUs Yepe3 OTBepCTus U Hacaaku. [IpuMeHeHre ucreueHus B
BOJIOCTPYHHBIX Hacocax.
Pemenust npaktuyeckux 3aj1ad. OTYeT 1o npakTu4eckou padbore
Tema 1.6 Coaep:xanue y4eOHOIro MaTepuaJjia 15
ApuzieHne KUAKOCTH 1 T Hapovenye u kiaccuduxaius TpyoonpoBooB. HoMmorpamMmmbl st 3
no Tpybomposoaam u pacuera TpyOonpoBo10B. MeTobl pacueTa MpoCTOro U CI0KHOTO 2
KaHa/IaM TpyOOIIPOBOIOB.
2 | 'mapaBnuueckuil ynap B TpyoonpoBoaax. Kapurarus B
TpyOOTpOBOAaX U MEPhI OOPHOBI C HEM. 2
3 | Cudonnsie TpybonpoBoabl. Pacuer cudona. 2
IIpakTuyeckue padoThI
Ne 8 M'mapaBnuueckuii pacyeT MpoCcToro TpyooIrpoBoIa 4
Ne 9 Pacuer cudonnoro tpybomnpoBoaa
CamocrosiTesibHAsA pa0doTa 00yYAKOIIMXCSH: 5

Pemenue 3amay. OTdeT 1Mo mpakTUIECKON padboTe

11




Pa3znen 2

I'mapaBanyeckne 64
MAIIVHBI
Tema 2.1 Coaep:xanue yueOHOro MmaTepuajia 9
OO0uue cBegeHus o 1 | Knaccudukamus ruapaBindeckux MamuH. OCHOBHBbIC TOHATHS H 2
THAPABJIMYECKHX tepmunbl. Kimaccudukamms nacocos. KI1J] Hacoca.
MAaIIuHAX 2 | OcHOBHBIEC TIapaMeTphl, XapakTepusymomue paboty Hacoca. Hamop
Hacoca, pacxol, BbICOTA BCAaChIBaHUs, TIE€OMETPUYECKAS U 9
BaKyyMMETpHUYECKasi, MOIIHOCTb, YACTOTA BPAIICHUS, KOIPPUIIHEHT
OBICTPOXOJTHOCTH.
3 | BeiOop nBuratens Hacoca. Pemienue 3amay Ha ONpefelieHue 9
motHoctH, KIT/ nacoca, koadduimenta ObICTPOXOTHOCTH.
CamocrosiTesibHasA padoTa 00y4YarOIIMXCH:
[louck wuHpoOpMaMM B pPa3IUYHBIX HCTOYHHKAX, €€ H3yYCHHE
(pedepartsl, npezenraunn). TemaTuka BHEAYJUTOPHON paOOTHI: 3
OO6s1acTh NPUMEHEHHUS, KOHCTPYKIMU U IPUHLIMIIBI AEHCTBUS
TUAPABINYECKUX MalInH. TexHnyeckue u paboune XapaKTepUCTUKH.
Tema 2.2 Conepskanue y4eOHOr0 MaTepuasa 21
LenTpode:kHbIe 1 | Knaccudukarys, npuHIAI JEHCTBUS LIEHTPOOEKHOTO HAcOcA.
rUApaBInvYeCcKHe BcacsiBarorasi cnocoOHOCTh IIEHTPOOEKHOTO Hacoca. JJocTouHcTBa 2
HACOCHI Y HEJIOCTAaTKH B paboTe MEHTPOOSKHOTO Hacoca.
2 | Paboune 1 yHUBEpCAIbHBIE XapaKTEPUCTUKN HACOCOB, UX
nocTpoeHue. BeIOOp oNnTUMaIbHOTO pexxrMa padoThl Hacoca. 9 3
Cnoco0bl perynupoBanue padboTel Hacoca. KaBuraius B Hacocax, ee
NOCJIEJICTBUS U MEPHI 110 YCTPAHEHUIO.
3 | TpeyronbHuku ckopocteii. OCHOBHOE ypaBHEHUE HEHTPOOEKHOTO 2
Hacoca (ypaBHeHHeE Jiiepa)
4 | [TapannenpHas v mocieoBaTebHas pad0Ta HACOCOB. 3aKOHBI 2
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IMPOIMOPIUOHAJIbHOCTH. Hcnonb3oBanue TCOpUHU HOI[O6I/IH IIpu
IICPCCUCTC XAPAKTCPHUCTHUK HACOCA.

5 | [loctpoenue paboyeil XxapakKTEepUCTUKH HACOCA U OTIPEJIEICHHE

pabouelt TOUuKH Hacoca. 2
6 | CoBmecTHast paboTa Hacoca u cetu. [locTpoenne cymmapHbIX 5
XapaKTEPHUCTHK.
IIpakTnyeckast paéora Ne 10 5
Pacuet 1 BbIOOp MapKu IIEHTPOOEKHOTO HACOCA M0 KaTaJIOTaM.
CamocrosiTesibHAsA pa0d0Ta 00yYAKOIIMXCH:
PaboTa Ha/1 KOHCIIEKTaMU 3aHATUNA U3 YYECOHOU JTUTEPATYPHI
TemaTuka BHEaAyTMTOPHON paOOTHI:
OceBoe aBieHHE B IIEHTPOOSKHBIX HAcOCaX M CIOCOOBI  €ro 7
YMEHBIIEHUS.
Pabota c karamoramu rugpaBindeckux mamuH. [loctpoenne paboumnx u
YHUBEPCAIbHBIX XaPAKTEPUCTHUK JJIs1 PA3JIUYHBIX HACOCOB.
Tema 2.3 Copep:xanue y4eOHOI0 MaTepuaJjia 6
IHopmHeBbie Hacochl | 1 | HazHaueHue, KOHCTPYKIMA U IPUHIUI ACHCTBUS MOPIITHEBBIX 2
HacocoB. /IOCTOMHCTBA M HEJTOCTAaTKX MOPIITHEBOIO HACOCA.
2 | OnpeneneHue OCHOBHBIX MMAPAMETPOB, XapaKTEPU3YIOIIUX paboTy 9
NOPIIHEBOI0 Hacoca. Pemenne 3aaay.
CamocrosiTesibHAsA pa0d0Ta 00yYAKOIIMXCSH: 2
PaboTa Ha/1 KOHCIIEKTaMU 3aHATUNA U3 YYEOHOU JTUTEPATYPBI
TemMartnka BHeEayTUTOPHOU pabOTHI: 5
Oco0EeHHOCTH IKCILTyaTalMK MOPIIHEBBIX HACOCOB.
Pemenue 3amay Ha ornpesiesieHue MPOU3BOAUTENBHOCTH, MOIIIHOCTH,
KIIJI nacoca.
Tema 2.4 Conepskanue y4eOHOr0 MaTepuasa 19 )
Hacocbl u 1 | HasHaueHue, OCHOBHbBIC THITHI BEHTHIISTOPOB, IPHMEHSEMBIX Ha 2
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BEHTHJISAITOPbI
JHEPreTHYeCKUX
npeanpusaTHM

TCIIOOHCPICTUYCCKUX ITPCATIPUATHAX.

2 | KoHCTpyKIMS ¥ MPUHLINI JeHCTBUS BeHTHIsTOpa. OnpeneneHue
napaMeTpOB, XapaKTePU3YyIOIUX paboTy BEHTUIISTOPA.

3 | Ha3nauenue, KOHCTPYKIIMU Y IPUHLIUIIBI IEHCTBUS TUTATEIBHBIX
HacocoB. OnpeneneHre napaMeTpoB, XapakKTePU3YIOIUX padoTy
ITATATEJIHBIX HACOCOB.

4 | HazHaueHne, KOHCTPYKIIMHU U PUHLUIIBI IEUCTBUS CETEBBIX
HacocoB. OmnpezeneHue napaMeTpoB, XapakTEPU3YOLUX padoTy
CETEBBIX HACOCOB.

5 | IlpunnunuaneHbie TemioBbie cxeMmbl TOC. BriOop Tuna Hacoca 1o
KaTajory.

6 | CxeMbI HACOCHBIX CTAHIIUH PA3TUIHOTO Ha3HAUCHMS.

CamocrosiTesibHast pad0oTa 00y4aAKOIIMXCS:

[Touck wuH@pOpMaIMU B Ppa3NUYHBIX MCTOUYHHUKAX, €€ U3yUYCHHUE
(pedepatsl, ipe3eHTanuu). TeMaTrka BHEAy IUTOPHON PaOOTHI:
OCHOBHBIE TUIIBI BEHTUJISITOPOB, MPUMEHSIEMBIX B CHCTEMAaX
TEIUIOCHA0XKEHUSI SHEPreTUUeCcKuX npeanpusituit. OcodeHHOCTH
AKCIUTyaTalli BEHTHISIITUOHHOTO 000Dy 10BAHMUS.

Hasnauenue, KOHCTPYKITUS U IPUHITUI IEUCTBUS OYCTEPHBIX,
KOHJICHCATHBIX, APEHAKHBIX, IUPKYJIAIIMOHHBIX, MACIISIHBIX HACOCOB U
HaCOCOB XMMBOJIOOYHCTKH.

Tema 2.5
I'mppaBianyeckue
HACOCHI CNIENMATIBLHOIO
HAa3HAYCHUS

Conep:xanue y4eOHOTr0 MaTepuaJia

1| Hacocsl cienuaibHOro Ha3HAUYEHUS.

2 | KoHCTpyK1LIMsl, OCHOBHBIE XapakTEPUCTHUKWA MPUHIUI JACUCTBUS
CTPYWHBIX, BUXPEBBIX HACOCOB.

3 | KoHCTpyKIHMsi, OCHOBHBIE XapaKTEPUCTHUKUA TMPUHIUI JICUCTBUS
BOJIOKOJIBIIEBBIX BAKYYMHBIX HACOCOB.

14




CamocrosiTesibHAsA pa0d0Ta 00yYAKOIIMXCH:

ITouck I/IH(i)OpMaHI/II/I B pa3JIMYHbIX MCTOYHHKAX, €€ M3YUYCHUC HA TCMY.

Ob6ecneuenne Oe3onacHocTu pabotsl Ha TOC.

Bcero nmo pucuunianmne:

144
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3 YcioBus peau3aliui NPOrpaMMbl Y4eOHOM THCIUIITHHBI

3.1 TpeOoBaHusiT K MHHUMAJILHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecne4eHn 1o
Peanuzanuss mnporpaMMbl JIMCUUIUIMHBI TpeOyeT HaIW4uus y4eOHOTO
kaOuHera u naboparopun «OOCITYKUBAHMS W HANAIKUA TEIUIODHEPTETUYECKOTO
000pyI0BaHUS».
O6opynoBanue y4eOHOTO KaOMHETA:
- I0CAJI0YHBIE MECTA MO KOJUYECTBY 00YUaAIOIINXCS;
- pabouee MecTo MpenoaaBaTes;
- KOMIUIEKT pa3IaTOYHOTO MaTepraja B BUE TaOJIUIl CTPAaBOYHHKA,;
- KOMIUIEKT Y4€OHO-METOANYECKON JOKYMEHTAIINH;
- HarmAgHBIE TocoOMs (MIakatel 1o aucnuiuinHe «[wapaBmuka u
TUIPABINYECKUE MAITUHBD.

3.2 UndopMmannonHoe odecnevyeHne o0yueHmst

Ilepeyenb pexoMeHayeMbIX Y4yeOHbIX uU3AaHui, WHTepHeT-pecypcos,
PEKOMEHAYEeMOH JIUTEepPaTyphbl.

OCHOBHbBIE HCTOYHHUKHU:

I Crecun C.II. I'mapaBnuka, TUAPOMAIIMHBI U TUAPOIMHEBMOPUBOA - M.:
W3narensckuii meHTp «Axamemus», 2015r.- 336¢.

2 bproxanoB O.H., Menuk-Apakensa A.T., KopoOko B.M. OcHoBbI
TUAPABIIUKU U TEIUIOTEXHUKH. - M.: M3maTensckuii 1ieHTp «Akamemusy», 2015. - 240
C.

JlononHuTENbHAS TATEPATYPA:

1 Ka6o B.B., YBapos B.B. I'unpaBnuka u Hacocel. — M.: DHeproaTtoMu3aar,
2014r.-328c.

2 PabunoBuu E.3. I'unpaBiauka. — M.: Heapa, 2013r.-465c.

3 IMocnenos JI.II. 'mapasnuka u ocHOBBI TuAponpuBoaa. — M.: Henpa, 2013
r. -118c.

4 CnpaBounuk no rujpasiuke. [lox pen. bonsmakoBa B.A. Kues: Bricmas
mkona, 2013r. — 395c.

5 Yepusik O.B. OCHOBBI TEIUIOTEXHUKHA M THApPABIWMKH.-M.:Briciias mikona,
2013-287c.

6 Capun U.®., Cadonos I1.B. OCHOBBI THAPABIUKH U THAPONPHUBOI. - M.:
Bricmas mkona, 2013. - 222c.

7 Uepkacckurt B.M. Hacocel, BEHTWIATOpBI, KOMIIpeccopbl - M.:
Oneproaromusaart, 2014 r.-416c.
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4 KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS Y4eOHOU TUCHUILTHHBI

KoHTpo/ib M oOmeHKa pe3yapTaTOB OCBOCHHUS Y4YEOHOW IUCIMILTAHBI
OCYILECTBIISIETCS TPEMIOAABATENIEM B IPOLIECCE IPOBENCHUS IPAKTUYECKUX 3aHATHUH,
TECTHPOBAHUS, BBINOJIHEHUS OOYUYAIOUMUCS WHIMBUAYAIBHBIX 3a/1aHUi, MPOEKTOB.
HTorom ocBOCHMSI TUCITUTUIUHBI CITY>KUT AU PepeHInpOBaHHBIN 3aUeT.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMeHMS, YCBOCHHbIE

MopMBbI U METOAbI KOHTPOJIS
1 OLIEHKH Pe3yJIbTaTOB 00y4YeHus!

3HAHMA)

YMmers: - YCTHBIA KOHTPOJIb. TPYHIIOBOW W
-ONpeACNATh  MapamMeTpbl  pabouux | MHAUBUAYAJIbHBIN OMpPOC;

KUJKOCTEM; - MICbMEHHBIA KOHTPOJIb: BBIIIOJHEHNE

-OMpeIeNATh a0COTIOTHOE
I'HJIPOCTaTHYECKOE AABIICHUE;
-OMPEIEIATh BEIMINHY U30BITOYHOTO U
BaKyyMMETPHUYIECKOTO JTaBICHUS,
-OMPENIEISTh PACXO/, CPEITHIOKO
CKOPOCTbH MOTOKA KUIKOCTH;
-ACTIONb30BaTh B THAPABIMYECKHX
pacuerax mnokazaHus TpyOku Ilutro u
pacxonomepa Benrypu;

-IPOU3BO/IUTH IIOCTPOEHHUE
bE30METPUYECKUX U HAIOPHBIX JINHUM;
-OIPENIEATh PEKUMBI TEUCHUS
XKUJKOCTU B PA3IMYHBIX YCIOBUSIX;
-OIpeNIesATh CyMMapHbIE MOTEPU
Haropa B T'UJpaBINYECKUX CUCTEMaX;
-OMPEeNesATh PACXO KUIAKOCTH MIPH
UCTEUYCHUH Yepe3 OTBEPCTHS M HACAIKH;
-ONpeAeNaTh KO3PQPUIUEHTHI CKATHS,
CKOPOCTH U Pacxoa.

-BBITIOJIHATH THIIPABIMYECKUN pacueT
MPOCTOr0 TPYOOIPOBOIA;

-BBINOJIHATh pacyer cU(OHHOTO
TpyOOTIpOBOIA;
-OMNpeNesiTh OCHOBHBIE MapameTphl,

XapakTepu3yrIe padoTy HACOCOB U
TUJIPOJIBUTATENIEH;

-CTPOUTh PabOUyI0 XapaKTEPUCTUKY U
OTpeeNsITh padouyr0 TOUKY Hacoca,
-ONpeACsATh OCHOBHBIC IapaMeETpHl,
XapakTepusyrolme padoTy MOPIIHEBBIX
HaCcoOCOB,

- OIIpENEIATh napameTphl,

TECTOBBIX 3aJaHUN, pEIICHUE 3ajad;
BBITIOJTHCHUE CaMOCTOSTEIBHBIX padoT;
3alyTa Mpe3eHTanN 1 pedepaToB.
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XapaKTepU3ymolue paboty
BEHTUJISITOPOB,

-BBIOMpaTh OCHOBHBIE THUIIBI HACOCOB
HHEPreTUYECKUX NpeanpusTUn

COTJIACHO HOpPMaM TEXHOJIOTHYECKOTO
npoektupoBanus (HTII) mo kartamoram
Y CIIPABOYHOM JIUTEPATYPE;

3HaThb:

-OCHOBHBIE (PM3HYECKHE CBOMCTBA
JKUJIKOCTEH;

-OCHOBHBIE pacyeTHbie (DOPMYIIBI IS

omnpenesieHuss  (U3MYECKUX  CBOMCTB
JKUJKOCTEH;

-3aKOH HpIOTOHA O CHJIe BHYTPEHHETO
TpEHUS;

-IIOHATHUE TUAPOCTATUUECKOTO IABJICHUS
1 €ro CBOMCTBA;

- OCHOBHOU 3aKOH U ypaBHEHUE
TUJIPOCTATHYECKOTO JABIICHUS,

- 3aKOH Apxumena;

- 3akoH Ilackas;

-YpaBHEHUE HEPAZPHIBHOCTH MTOTOKA U
MMOCTOSIHCTBA Pacxo/a,;

-ypaBHeHuE bepHyum 115 uaeanbHON 1
PEATBHOM KUJIKOCTH;

-ypaBHeHue [lapcu-Beiicbaxa;

-BUJIbl JIBUKEHUSI )KUKOCTH;

-PEXKUMBI TCUCHUSI KUJIKOCTEH;
-noHsATHE KpuTepus PeliHombaca;
-KaccuUKaIIIO TUAPABINYECKUX
COIIPOTUBIICHUN;

-BUJIbI TIOTE€PH HATIOPA;

-3aKOHbl UCTEUCHUA >KUAKOCTEH uepe3
OTBEPCTUS U HACAKHU;

-CYIIHOCTb SIBJICHHS TUAPABINYECKOTO
yAapa,

-Mepbl 0OPHOBI C TUIAPABIUYECKUM
yAapom;

-CYILHOCTb SIBJIEHUS KaBUTAIUU;
-Ha3HAYCHHE, KIAaCCU(PUKAINIO U
00J1aCTh MPUMEHEHHSI OCHOBHBIX THUIIOB
HAaCOCOB;

-OCHOBHBIE ITApaMETPHI,
XapakTepu3yrlme paboTy HaCOCOB U
TUJIPOJIBUTATENIEN;

- YCTHBIM KOHTPOJb: TIPYIIIOBOW U
WHIUBUIYAIbHBIA  ONpOC,  3aluTa
pedeparta (mpe3eHTAINN ),

- IUCbMEHHBIN KOHTPOJIb: BBIIIOJIHCHHC
TCCTOBBIX 3aﬂaHHﬁ
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-yCTPOMCTBO W MPUHLMUII JAEHUCTBUSA
HEHTPOOEKHBIX HACOCOB;
-XapaKTEPUCTUKHU HEHTPOOEKHBIX
HAaCOCOB;

- OCHOBHOE ypaBHEHHE IIEHTPOOECKHBIX
HACOCOB Jilnepa;

- Ha3HauyeHHe, KiIacCU(UKAIUIO U
o0nacTb  MPUMEHEHHUS  MOPIIHEBBIX
HAaCOCOB;

- YCTPOMCTBO M NPHUHIMII JIEUCTBUS
ITOPIIHEBBIX HACOCOB;

-Ha3HAYECHUE, YCTPOWCTBO M IPHUHIIUI
JICWCTBUSL BEHTUJISAITOPOB, TPUMEHSIEMBIX
B cucremax TEIUIOCHA0KEHUS
OHEPreTUUYECKUX MPEAIIPUATHN.
-Ha3HAYCHHUE, YCTPOMCTBO W IPUHIUII
JNEUCTBUSA HAacoCOB Pa3JIM4HOIO
Ha3HAYCHMUS.
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