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1. Ilens M 3ajauM AUCLUILINHBI:

OcHoBHas 1e/b Kypca: «['dapaBinueckye MallliHbI» SIB/SIETCS OCBOEHHEe OCHOBHBIX 3aKOHOB JIeMCTBUS
TUJpPaB/IVYeCKMX MallluH, a TakKXe MeTOJOB MUX IPaKTUUeCKOro rnpuMeHeHus. O3HaKOMJIeHHe C
TUJPaBIMYEeCKUMHA MalllMHaMM W TeOpeTUYeCKMMU MeTOJaMU pacyeTa OCHOBHBIX WX I[apamMeTpoB U
TIpaBU/IaMH TI0100pa TI0 OCHOBHBIM XapaKTePHUCTHKAM.

3ajauedl Kypca SB/SIeTCSI M3ydeHWe OCHOBHBIX (DU3MUYECKUX CBOMCTB >KUAKOCTU, H3yueHHe OCHOB
KUHEMaTUKU U [JUHaMUKM JKAJKOCTA W TIPUMEHEHUe TeOpeTUYeCKOro Marepuana Mpyd pacyerte
pas/iMuHbIX TUpocucTeM. M3ydeHue BOIMPOCOB JBWXKEHUs XUAKOCTA B THpaB/JIUUYECKHUX MalllMHax
pas/IMuHOro Ha3HavyeHus.

2. MecTo JUCIUILUIHHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl
YuebHas aucuurinHa «['MpaBiuueckrie MalllHbI» OTHOCUTCS K YacTH, (OpMHUpyeMol y4acTHUKaMH
obpa3zoBarenbHbIX OTHOIIeHWM B yueOHOM rtutaHe OIT HarpaBnenust 13.03.01 «TemosHepreTvka u
TeIJIOTeXHUKa» W TIpeAycMOTpeHa /s wu3ydeHus B 7 ceMecTpe, 0asupyeTcs Ha 3HaHUU
OOLeTeXHUUECKUX W CIelWaNbHbIX [JUCLUIUIMH: «XUMHUs», «®DPusuka», «Bbiciiasg MareMaTHKa»,
«MexaHuka», «TexHnueckass TepMOJMHaMUKa», «I'HaporazoguHaMuKa».

B cBOow0 ouepenb, [JaHHBIM KypC, IIOMMMO CaMOCTOSITEJIbHOTO 3HauyeHWs, SIBJISETCS
NpeJIIecTBYIOLeN AUCLIUIUIMHOW [/Is1 CreLMaJbHbIX KypcoB: TersoBble ABUraTeld W HarHeTaTesu,
TernsoBele ¥ aTOMHbIe 3/M€KTPUYECKHe CTaHLWHM, TypOWHBI TEMJIOBBIX M aTOMHBIX 3/€KTPOCTAHLWH,
TexHo/OrMUeCKue SHEProHoCUTeNd TnpeAnpusTuid, CucreMbl ra3ocHabkeHUsi, BOJOCHaOXeHUS U
BOJ00TBe/IeHHUs.

3. IlepeueHb M/IAHUPYEMBIX Pe3y/ILTAaTOB 00y4eHHs MO AUCIUIUIHHE (MOJYJII0), COOTHECEHHBIX C

HHAUKATOPAaMHU JOCTHXXKEHHUSA KOMHETEHHHﬁ.



Tabmma 1

Ilnanupyembie pe3yabTaThl 00yueHusi o AucuuminHe (3YB)

Kog mo ®I'0OC NHauKaTopbl JOCTHXXKEHUS
O6menpodeccuoHaTbHbIE
3HATh:
OIIK-3. Criocoben MK-3.1
JIeMOHCTPUPOBATh MIPUMEHeHHe OIIK-3.1.  [leMOHCTpUpYeT  TOHMMAaHWE |- oOIue 3aKOHBI ¥ YPaBHeHHs] HACOCOB U TU/|POarperaros.;
OCHOBHBIX 3aKOHOB [BIDKEHHS JXHUAKOCTH U |-  KjlacCU(PUKALMIO U/ pOIHeBMoIiepeiay, obmactu

OCHOBHBIX CTIOCOOOB TOJ/TyueHHs,
nipeoOpa3oBaHusi, TPAHCTIOPTA U
WCTIO/Ib30BAHUS TETIIOTHI B
TeTIOTeXHUYECKUX YCTaHOBKAax U
CUCTeMax.

rasa;
OIIK-3.2. IlpuMeHsieT 3HaHWS  OCHOB
TUPOra30iMHaMUKHU ISt pacyeToB
TeIJI0TeXHUUECKHUX YCTaHOBOK

TIPUMeHEeHUsI TUAPOTIPUBO/IA;

- METOJWKy pacuera W TIPOEKTUPOBAHUS; TUPAaBIUUECKUX
MallIMH U 00BeMHBIX THPOIIepeay;

- 0COOEHHOCTM KOHCTPYKLIIMM W pacyeThl Ha 0e30rMacHOCTb,
TIPOYHOCTb, HAJIE)KHOCTb U TIPOU3BOAUTETHHOCTb PA3/TMUHBIX
TU/IPABJTUUECKUX CXEM.

yMeThb:
- peliaTb TUIOBble 3aJauyd [0  TW/paB/IMKe, BbIIIOIHATh
OCHOBHBIe  pacyeTbl 51 aHa/M3upoBaTh  paboTy

T'U/paBlIMuyeckKuX MalluH, OO0Opy/0BaHUSI THAPOCUCTEM,
CaMOCTOSITe/IEHO TIOAOHpaTh WX, OCBAaMBATh HOBYIO TEXHHKY,
BbIOMpaTh OITUMaJIbHble PeKUMBI ee paboTsl,
obecrieurBaroLye KaueCTBEeHHOe BBITIO/THEHUE
TeXHOJIOTMYeCKUX MPOLIeCCOoB;

- TPUMEHATb OCHOBHBIE 3aKOHBI JAUCLIAIIIMHBI [JI pelleHUs
3a/jay NPOeKTUPOBAHMUS, MOHTa)Ka M 3KCIUIyaTalldyd CUCTeM
TUApaB/IMUeCKUX MallMH u 000pyJOBaHWS U [JOBOJKE
TeXHOJIOTMYeCKUX MPOLIeCCOoB;

- COCTaB/SATb  TUAPOIHEpPreTUdecKWii  OasaHC ~ HACOCHOU
yCTaHOBKH, NIPUMEHATh ~ ypaBHeHHWe  [JUHAMHU4YeCKOro
paBHOBECHsI PaBHOMEPHOI'O IOTOKa, HPUMEHSATb (POPMYJIbI
MJis  onpefeneHuss  Ko3hduLMeHTa  T'MApaBIMYecKoro
COIPOTHBJIEHUS;

- TpPUMEHATb MeTOJWKMA pacyeTa M  IPOEKTUPOBAHMS;
TU/paB/INUYeCKUX MAIIWH U 00beMHBIX THApOIepesiay;

- IPOBOJUTH pacuetbl Ha 06e30MacHOCTb, IPOYHOCTH,

Hae>XHOCTb 41 IMPpOM3BOANTE/IbHOCTD Pa3/IMYHBIX




TU/IPAaBJIMUECKUX CXEM C YUETOM OCOOEHHOCTH KOHCTPYKIIUH
Y yCJIOBUM TTPUMEHEeHUs.

BJIa/leTh:
OCHOBHBIMU T€OPETUUECKUMU U IKCIIePUMEHTaTbHBIMU
MeTOZ,aMH1 UCC/IeJOBaHUsI B 00/1aCTH MPOEKTHUPOBAHUS,
MOHTa)ka M 3KCIITyaTal[uu THPOHACOCOB;
3aKOHaMH M YpaBHEHUSIMU CTaTUKU U JUHAMUKU KUJKOCTeH
Y Ta30B;

MeTO/IUKON pacueta u MIPOEKTUPOBaHMS;
TU/IpaBINUeCKHX MallliH.




4. O0peM JUCHMITIHHBI U BUABI y4eOHO# padoThI

Tabnwuia 1
Bcero CemecTphl
Buj yue6HOI paboThI yacoB/ 3a4.e. 7 7

090 3P0 0P0 300
AypauTopHBbIe 3aHATHS (BCEro) 51/1,4 16/0,5 51/1,4 16/0,5
B ToMm uncne:
Jlekumu 17/0,5 8/0,22 17/0,5 8/0,22
[IpakTHyeckue 3aHATUSA 17/0,5 4/0,11 17/0,5 4/0,11
CemuHapbI
JIabopaTopHbIe pabOTEI 17/0,5 4/0,11 17/0,5 4/0,11
CamMocTosiTe/ibHas1 padbora (Bcero) 93/2,6 128/3,5 93/2,6 128/3,5
B Tom uncne:
KypcoBast paboTa (TIpoeKT)
PacuetHo-rpaduueckrie paboThbl
TP 39/1,1 36/1,0 39/1,1 36/1,0
Pedepatsi
Joxnazpl
ITpesenTanmu
U (uau) Opyeue e6uobl camocmosimenbHol
pabombi:
IToAroToBKa K /1ab0OpaTOpHLIM paboTam 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroroBka K IpakTUYeCKUM 3aHSITUSM 18/0,5 36/1,0 18/0,5 36/1,0
IToaroTtoBka K 3aueTty, S5K3aMeHY 18/0,5 36/1,0 18/0,5 36/1,0
Buj oTueTHOCTH 3auer 3aueT 3auer 3auer
O6mas BCEI'O B yacax 144 144 144 144
TPYAOEMKOCTE BCEI'O B 3au. ejHUILIAX 4 4 4 4
JUCIUTLTHHBI




5. CoepkaHye JUCHUILIUHbI

Taouna 3
q g Yacsl
Ne HaumeHnoBaHue pa3jena acet acel NPaKTHYECKUX
JIEKIMOHHBIX | JIa00paTOpPHBIX Bcero yacoB
n/n AMCIUIUIMHBI M0 CeMeCcTpam I saHATHI (cemuHapckux)
3aHATHU
O®0 | 300 | O®0 | 300 | O®O | 300 | O®O | 300

1 I'mapomalyHsl. [TopiuHeBble 1 ) 1 2
HaCOCHhI.

1 1 2

2 [IprvBOoAHBIEe HacoChl. Bo3ayuiHbie 1 ) 1 7
KOJITaKH.

3 ['vagpoMallinHeI. JloracTHbIie 1 2 1 4
Hacockl. Pabota HacocoB

4 fIBneHue KaBUTALIMK B Hacoce 1 1 ) 1 1 4 ,

5 LleHTpOOEKHBIE HACOCHI. 1 ) 1 4
[IBv>KeHMe )KUAKOCTH B Hacoce 1

6 | OCHOBHOe ypaBHeHUe 1 1 1 1 2 2
1[eHTPOOEXKHOT0 Hacoca.

- CxeMbl OJTHOCTYTIeHUaThbIX 1 ) 1 )
1[EHTPOOE)KHBIX HACOCOB. 1 1 )
[Tokasarenu paboThI

8 1 2 1 4
1[eHTPOOEXKHOT0 Hacoca.

LleHTpOOEsKHBIE HACOCHI /IJIsI
rOpsTYUX MPOAYKTOB.

9 | UupKyJIALMOHHBIE HACOCHI. 1 1 - 1 1 2 2
XapakTepuCTHKa [IeHTPOOeXHBIX
HaCOCOB.
3aKOHBI TIOZ00WST [IEHTPOOEKHBIX

10 | Hacocos ITapasnnensHasi pabota 1 - 1 2
1]eHTPOOEKHBIX HACOCOB
[MTapasnnensHasi paborta 1 1 )
1[eHTPOOEKHBIX HACOCOB

11 | ycTaHOBJ/IEHHBIX Ha pa3HbIX 1 - 1 2
HACOCHBIX cTaHUusX. [lyck u
OCTaHOB HACOCOB.

1 ITapoBble HacoCkI 1 ) 1 2

13 'mapoaviHaMUUecKue miepeiau, 1 1 1 1 ’ ’
My ThI, TpaHC(HOPMATOPBI

14 OOBemMHbIe HAaCOCHI 1 5 1 4

15 I'vapaBivueckue TypOUHEI. 1 7 1 4

16 Typ606ypsl. ['MpOTIPUBO/IBI 1 ) 1 4
CxeMbI THIPOTIPUBO/IA M CITOCOOBI 1 1 2

17 | perynupoBaHusi CKOPOCTH.

Knanassl. 1 3 1 5)
18 JlpoccenbHbIe yCTPOUCTBA.
['MpOaKKyMyJISITOPHI.
NTOIoO: 17 8 17 4 17 4 51 16




5.2. JIeKIilMOHHBbIE 3aHATHA

Taouna 4

Ne
n/n

HaumeHoBaHue pa3pesna
AUCLHUIIIMHBI

Copep:xaHue pa3pesia

2

3

I'mapomartivHel.
HAaCOCBL.

IlopuiHeBsle

O6muime cBefieHus 0 ruApoMalHax. Hacocer u
ruapoaBurarend. Knaccudukanus HacocoB. [TpuHLmn
JeUCTBUS IMHAMUUECKUX U 00beMHBIX HaCOCOB.
[TopiiHeBbIie HACOChI. [TpuUHIUNI paboThI U
K/1accuuKallys OPIIHEBbIX HACOCOB.

ITpuBOgHBIE HACOCHI.
Bo3gyiiHbie Kommnaku.

[TpuBo/HBIe Hacockl. 'padviku TToJaur MPUBOJHBIX
HacocoB. Bo3y1iHbIe Ko/Maky 1 UX Ha3HayeHue.
OnpesienieHre pa3MepoB BO3/YILLIHOTO KoJinaka. BiusiHue
YCTaHOBKM BO3/yLIIHOTO KOJITIaKa Ha MpoLiecc
BCAChIBaHUSI M HarHeTaHUsl.

['MagpoMalimHel. JlomacTHbIe
Hacockl. Pabota Hacocos

OcHoBbI Teopuu 1o106mst HacocoB. OCHOBHBIE
rapamMeTpbl HacOCOB. JIormacTHbIE HACOCHI.
KoadduimeHT 661CTPOXOHOCTH. THIIBI JIOTACTHBIX
HacocoB. [IpumeHeHre ¢popmy: roo0ust 715 repecyera
XapaKTepUCTUK HacocoB. PeryivpoBaHue mojjauu.

SBneHue KaBHUTdl|MX B HaCOcCe

[TocnenoBaresibHOE U Mapasuie/ibHOe COeIMHeHUe
HacocoB. fByieHne KaBuTauuu. KaBUTaliOHHAas
xapakTepucTuKka. KaBuTaljoHHbIM 3amnac. @opmyiia
PynHeBa u ee ripyuMeHeHue.

LleHTpOOEKHBIE HACOCHI.

LleHTpOOEesKHBIe HACOCHI. Y CTPOMCTBO M K/IaCCUDUKALIUS
L[eHTPOOeXXHBIX HacoCcoB. OCHOBBI OZJHOpa3MepHOI
TeopHH L[eHTPOOEKHOT0 Hacoca. Apmarypa
1[eHTPOOEXXHBIX HaCOCOB.

,[[BI/DKEHI/IE JKUAKOCTH B Hacoce
" OCHOBHO€ YpdBHEHHE
HEHTPO6E)KHOFO Hacoca.

[IBIDKeHMe KUAKOCTH B paboueM Kosiece 1[eHTPOOeKHOT0
Hacoca. OCHOBHOe ypaBHeHHe LIeHTPOOeXHOT0 Hacoca.
YpaBHeHMe paboThI pealbHOTO Hacoca. TeopeTrueckast
TPOU3BO/IUTE/ILHOCTh 1IeHTPoOeXXHOTo Hacoca. [Ipodusib
JIOTIATOK 1[eHTPOOeKHOT0 Hacoca.

CxeMbl OZHOCTYTIeHUAThIX
L[eHTPOOE>KHBIX HACOCOB.

YpaBHeHue Ditsiepa. Cxembl OAHOCTYII€HYAThIX
LeHTPOOEXKHBIX HAaCOCOB. TeopeTUueCcKHii Harlop Hacoca.
[Tone3nsiit Hanop. [loTepu sHepruu B Hacoce.
HopwmastbHbiH psifi LIeHTPOOEXXHbBIX HACOCOB.

[MToka3arenu paboTEI
L[IeHTPOOeXXHOT0 Hacoca.

3aBHCUMOCTb NTPOM3BO/IUTEILHOCTH LIeHTPOOeXKHOT 0
Hacoca ero Hariopa ¥ oTpebsieMold MOIIIHOCTH OT YKC/ia
o6opoToB pabouero koseca. Cepust Kojiec U
K03(urpeHT OBICTPOXOAHOCTH. PerymmpoBanue nojaun
LieHTpobe)xHOTr0 Hacoca. OceBoe JiaB/ieHyre, BbICOTa
BCAaChIBaHUS LIEHTPOOEKHOT0 Hacoca. MOIIHOCTL Hacoca
U KII/I.




LleHTpOOEKHBIE HACOCHI JIJIsST
TOPSTYMX TTPOAYKTOB.
LIMpKy/ISILIMOHHBIE HACOCHI.
XapakTepucTHKa
1[eHTPOOEXXHBIX HaCOCOB.

LleHTpOOE>KHBIE HACOCHI /IJIs1 TOPSTYUX MPOAYKTOB. PaboTta
Hacoca Ha TpybompoBog. IlocnemoBartenbHass U
napasisieslbHasi paboTa HacOCOB. XapakTepucThKa
LIeHTPOOEXKHBIX HACOCOB. LIMPKY/ISIIMOHHBIE HACOCHI.
XapakTtepuctvika ~ TpyOompoBozoB < mpu  pabote
1[eHTpobe)kHOro Hacoca. HeycroiumBas paboTta Hacoca.
3aBUCUMOCTh MEXy TTPOU3BOIUTE/ILHOCTBIO, HATIOPOM M
YKC/IOM 000pOTOB Hacoca.

3

10

3aKOoHBI TTOA00HS
L[eHTPOOEXKHBIX HACOCOB
[TapannensHasi paborta
L[eHTPOOEXKHBIX HACOCOB

3akOHbI ~ TOJO0OMS  LeHTPOOEXHBIX  HACOCOB U
KO3(PULIEeHT OBICTPOXOAHOCTH. V3meHeHue
XapaKTePUCTUKUA LeHTPOOEXHBIX HACOCOB TMPHU OOTOUKe
Kosieca. [TapaniesnsHast paboTa 1jeHTpOOe>KHBIX HACOCOB C
OJVHAaKOBBIMU  XapaKTepUCTHKaMHu.  [lapasuiesibHast
pabota  1LIeHTPOOEXHBIX HACOCOB C Pa3HBIMU
XapaKTepPUCTUKAMHU.

11

[MapannenbHasi paborta
1IeHTPOOE>KHBIX HaCOCOB
YCTaHOBJIEHHBIX Ha pa3HbIX
HACOCHBIX CTaHIUAX. [TycK u
OCTaHOB HaCOCOB.

[MapannensHasi ~ pabora  1IeHTPOOEXHBIX  HAaCOCOB
YCTAaHOBJIEHHBIX HAa PAa3HbIX HACOCHBIX  CTAHILUSX.
[MocnemoBarenbHasi paboTa IeHTPOOEKHBIX HACOCOB.
OceBoe faBneHWe U Crocobbl ero pasrpyskd. Ilyck
[[eHTPOOEXXHBIX HACOCOB M yXO7 3a HUMHU. CpaBHeHHe
rapaMeTpoB pabOThl I[IEHTPOOEKXHBIX W JIOMACTHBIX
HacocoB. [IOCTOMHCTBA M HEJOCTaTKA IL|eHTPOOeXKHBIX
HaCOCOB.

12

[TapoBbie HacoChI

[TapoBeie  Hacocel. [IpsMofelCTByrOLIME  TapOBBIE
Hacocel. OpHOLMIMHAPOBbIe Hacocbl.  Pacxon mnapa
MPSIMOZeMCTBYIOLLMU HacocamH. Ornpenenenve
JyamMeTpa NapoBbIX LIWJIMH/POB.

13

I'vaposvHamMuueckue repeauy,
My(TbI, TPaHC(HOPMaTOPHI

HasHaueHnue u obsactu NIpUMeHeHHUst
TUpOJUHAMUUeCKUX mepeau. [IpuHUuMO [eicTBUSL U
knaccudukaius. Paboure >KUAKOCTH. YCTPOMCTBO U
pabounii rporiecc rugpomMydTel. OCHOBHBEIE MTapaMeTphI,
ypaBHeHUs u XapaKTeprCTHKa. YcrpoiicTBo,
KJaccudukaius,  pabouuii  Tpoiiecc, OCHOBHbIE
rapaMeTphbl ¥ YpaBHeHHs THAPOTPaHC(hOpMaTOpOB.

14

O0OBeMHbIe HACOChI

OObeMHBIe Hacochbl. [IpuHLMIT — JeHCTBUS, OOIIMe
CBOWiCTBAa U  Kiaccudukanusi. [TopmHeBble M
TUTyH)KepHbIe HaCOCHI.

WugukatopHast auarpaMma. ['padyiku nzeanbHOM Tofaun
W ee HepaBHOMepHOCTb. /[IuadparMeHHble HaCOCHI.
PoTopHbIe HACOCHI U TH/IPOABUTATEIIH.

15

C'uapaBaueckue TypOUHBL.

'uapasmueckue TypouHbl. OCHOBHBIE THITBI TYPOUH.
OcHoBHble pacueTHble ypaBHeHusi. KII[I TypOuHBI,
MOIIHOCTh TYpOWHBI.

16

Typ6006yps1. 'naponpuBobI

Typbunbl Typb0Oypa ¥ MPUHLMIT €r0 AeHCTBUSI.
TpeboBanusi, nipeAbsiBisieMble K TypboOypam.
OCHOBHBIE MIOHATUSA U 3/IEMEHTBI THPOIIPUBO/A.
[Mpuniun ero gevictBus. Knaccubukaimsi 06 eMHBIX
TUAPOIPUBO/IOB. [IpoccenbHoe 1 00beMHOe
pery/amMpoBaHue CKOPOCTH.




CxeMmbl rUpONPUBOZA U
CTI0COOBI peryMpoBaHust

I'mppornpuBoA € IpOCCeTbHBIM peryupoBaHUueM.
OcHOBHbIe CXeMbl. XapaKTepUCTUKU. ['MaponpruBoz C
00BbeMHBIM peryupoBaHreM. OCHOBHBIE CXEMBI

' poakKyMy IS TOpSI.

17
ckopocTu. KianaHsl. XapaKTepUCTUKY, NTPeUMyIeCTBa U HeJJOCTaTKU
[TpyHLMI JeUCTBUS, YCTPOUCTBO U XapaKTepPUCTUKU
K/IallaHOB.
o [poccenbHble ycTpoiicTBa. HasHaueHve npuHLMI
JpoccebHble yCTPOUCTBA. o
18 [eNCTBUS U XapaKTepUCTUKU. ['MAPOaKKyMyJIATOPEI.

PUIbTPHL.

5.3. JlaGopaTopHbIe 3aHATHS

Tao6una 5
Ne
HaumeHoBaHue pa3pena
n/n HaumeHoBaHue 1a00paTOPHBIX padoT
AUCLIIMHBI
1 I'mppomatiuHsl. Jlonacthble | [TapameTpruecKie WCIBITAHUSL  L{EHTPOOEXKHOTO
Hacochkl. Pabota HacocoB Hacoca.
KaBuTarjioHHbIe UCTIBITaHUS [IeHTPOOEKHOTO
2 SIBeHre KaBUTALIMU B HACOCe
Hacoca.
LleHTpOOEXXHBIE HACOCHI.
3 VcribiTaHe HeperyaipyemMoro 06beMHOro Hacoca.
4 VcribITaHve TUAPONPUBO/A C 00beMHBIM
peryJMpoBaHHeM.
5 WcnipiTaHye ruponpuBoja C rocieoBare/IbHbIM
JpoccesneM
6 Cxembl TUIPOTIPUBO/IA U WcnibiTanue  ryufporpyBoja € apasule/ibHbIM
CIIOCOOBI PeryIMpoBaHus JpocceneM
ckopocTH. KiamnaHsl. .
7 JIpoCCeNbHbIe YCTPOHCTB. WcnpiTaHus ruipojuHaMUUeCKOH 1epejaun.
I'nppoakKymMyATOpEL. PacrnipeenurenbHble ycTpoiictBa. HasHaueHue
8 TIPUHLINII ZIeMCTBUSI U OCHOBHBIE THUIIBI
(30/10THUKOBbIE, KDAHOBBIE, K/lallaHHbIE).
Knaccudukarusi 00beMHBIX THIPOTIPUBO/IOB T10
9 XapakTepy [BWKeHUs BbIXOJHOIO 3BeHa U JPYTUM
TIPU3HAKaM.

5.4. IlpakTuyeckue (ceMMHapCKHe) 3aHATHS

Taomia 6
Ne
HaumeHoBaHue pa3pena
n/n Copeprxanue pasjena
JUCIUILIMHBI
OrnpeziesieHrie pa3MepoB BO3/YLIHOIO KOJIIIaKa.
IIpuBosHbIe Hacocel. Bo3ayiiHeie beA P P Ay
1 KOTIAKI BivsiHMe yCTaHOBKM BO3ZYILIHOT'O KOJ/ITIaKa Ha
) TIPOLIeCC BCAChIBAHUSI M HATHETaHMUs.
['mppomaiimHel. JlonacTHbie
2 OCHOBBI TeOpHH T10/J00HMST HACOCOB.
Hacochkl. Pabota HacocoB
3 | AByieH”e KaBUTaLIMU B Hacoce KaBuraimonnsiii 3anac. ®opmysna PyaHeBa u ee
TIPUMEHEeHHUe.




OCHOBBI 0O/IHOPa3MePHOU TeOPHH LEHTPOOEXKHOTO

4
Hacoca.
OCHOBHOe ypaBHeHVe 1eHTPOOeKHOr0 Hacoca.
ITeHTPOGEKHBIE HACOCHL ITocTpoeHMe MapaienorpaMMbl CKOPOCTeH.
5 YpaBHeHHe paboThI peasbHOTO HacoCa.
TeopeTuueckasi IPOM3BO/IUTENLHOCTL paboyero
KoJIeca IIeHTPOoOe)XXHOT0 Hacoca.
OrnpefienieHre 3aBUCUMOCTU MEXY
[Toka3zatenu paboOTHI
6 MPOU3BOAUTE/ILHOCTBIO, HATIOPOM U YUCJIOM
1leHTpo6e)XKHOT 0 Hacoca.
000pOTOB Hacoca.
LleHTpO6EXKHBIE HACOCHI AA/Is PacueT BBICOTHI BCaChIBaHUsI LIEHTPOOEXKHOTO
rOpsiYUX MPOAYKTOB. Hacoca. I3meHeHHe XdPaKTePUCTUKH
7 | IupKy/IALMOHHbBIE HACOCKHI. 1[eHTPOOEKHBIX HACOCOB MPHU 00TOUKe KoJieca.
XapakTepUCTHKA LIEHTPOOEKHBIX 3aKOHBI 110/100Us 1IeHTPOOEKHBIX HACOCOB M
HACOCOB. K03 (PULIMEHT GBICTPOXOAHOCTH.
3aKoHbI MOZ0OHS [IeHTPOOEKHBIX
[TapanienbHasi paboTa 11eHTPOOeXXHBIX HACOCOB
8 | Hacocos IlapannensHas paboTa
YCTaHOBJIEHHBIX Ha Pa3HBIX HACOCHBIX CTAHLIUSIX.
1[EHTPOOEKHBIX HACOCOB
IapannensHast pabora Pacxop mapa TIpsMO/eHCTBYIOIMMH HACOCAMMU.
LIeHTPODE)KHBIX HACOCOB Oripe/ieieHrie [ramMmeTpa MapoBbIX [IUIHH/POB.
g | YCTAHOBJIEHHBIX Ha PasHbIX VH1KaTOpHas JuarpaMmma 00beMHBIX

HaCOCHBIX CTaHIUAX. HYCK %1
OCTaHOB HACOCOB. HapOBLIe
HaCOCHI

HacocoB. ['padviku upeanbHOM NMoauy U ee
HEpPaBHOMEPHOCTb.

6. CamocTosTe/IbHAA padoTa CTYICHTOB 10 JUCIUIL/THHE

6.1 Bonpocs! /j1s caMOCTOATEILHOTO M3yUYeHust

15: TeMBblI /11 CAMOCTOATE/IbHOI'0 U3yUeHUs
1 [TopiiHeBbIe Hacockl. [TpuHIMIT paboThl U KIacCU(UKAIHs MOPIIHEBLIX HACOCOB.
2 BivsiHMe yCTaHOBKM BO3ZYLLIIHOI'O KOJIIaKa Ha IPoLiecC BCcacblBaHUsS M HarHeTaHUsl.
3 TuIIBI IONAaCTHBIX HACOCOB.
OcHOBHBIe IapaMeTpbl HACOCOB. JIomacTHbIe HACOCHI.
4 ABnenue kaButaumu. KaBuralroHHas xapakTepucTuka. KaBuTalmoHHbIM 3anac.
5 LleHTpOOEKHBIE HACOCHI. Y CTPOMCTBO U KaacCHbUKaLHs LIeHTPOOeXXHbIX HACOCOB.
6 LleHTpoOEKHBIE HACOCHI il TOPSIUMX TMPOAYKTOB. PaboTa Hacoca Ha TPyOOIpPOBOA.
[TocnemoBarenbHasi M rapasuieibHasi paboTa HaCOCOB.
ITyck LeHTPOOEXHBIX HAaCOCOB M yXof 3a HUMH. CpaBHeHHe TapamMeTpOB pPabOThI
7 LeHTPOOEXKHBIX M JIOTIACTHBIX HACOCOB. JJOCTOMHCTBA M HEJOCTATKU LIEHTPOOEKHBIX
HAaCOCOB.
8 Ha3sHaueHue 1 06s1aCcT¥ IPUMeHEHUs TH/[POAUHAMHUUeCKUX Tiepezau. [IpuHLUT
JelCcTBYs M Kiaccudukauusi. Paboure KUJKOCTH.
9 O6bemHble Hacochl. [IpuHIMIT JeicTBUsA, oOIIMe CBOWCTBA W KiaccudUKaius.
[TopluHeBble Y IIJTYH)KepHbIe HaCOChI.
10 Typbunbl TypboOypa 1 pUHLMII ero AelcTBus. TpeboBaHus, TIpeAbSIBIsIEMbIe K
Typ60Oypam.
11 OcCHOBHBIe IOHATHUSA U 3/1eMeHTHI TuponpuBoga. [IpuHIMN ero AelcTBys.
Knaccudukaiysi 00beMHbIX TH/IPOTIPUBO/IOB.
12 | 'mpponpuBOof  C  [APOCCeNbHBIM  peryJavupOoBaHUeM. OcHOBHBIE CXeMBL.

XapakrepucTuku. ['maponpuBo/ ¢ 00beMHBIM perynupoBaHrieM. OCHOBHBIE CXeMbl




| XapaKTepUCTHKY, IPEMMYILIeCTBA U He0CTATKH

6.2. Temn1 PI'P.

Pacuet KOpoTKOro TpyOOIPOBOZA C HACOCHOM yCTaHOBKOM

PacueT gMHHOTO TPyOOTNPOBO/ja C HACOCHOHM YCTAaHOBKOM

[Togbop Hacoca fyisi mepeKayrMBaHKs Pa3/IMUHbIX BI/OB NPoAYKTOB: Hedty;

[Tog6op Hacoca 15 TiepeKaurBaHUsl Pa3/IMUHbIX BHIOB MPOJYKTOB: buTtyma.

[Tog6op Hacoca [Jj1s TepeKaurMBaHUs Pa3/IMUHbIX BUIOB IMPOJAYKTOB: MoJioKa.

[Tog60p Hacoca 1 epeKaurMBaHUs Pa3/IMUHbIX BUIOB MPOJAYKTOB: Bogpbl.

[Toxbop Hacoca Ayisi mepeKaurBaHus Pa3/IMUHbIX BHOB MPOAYKTOB: Maciia.

|| U W N| -

[MTog6op Hacoca i1 iepeKaurBaHUs Pa3/IMUHbIX BUIOB MPOAYKTOB: BeH3uHa

9 | Pacuet HaCcOCHOM yCTaHOBKHU

6.3 YueOHo-MeTOAMYeCcKOe U HH(OPMALIMOHHOE 00ecrieyeHe CaMOCTOATE/TbHOM

padoThI

1.

3yukoB A.JI. I'mapasnuka. Tom 2. HanopHble ¥ OTKpBITHIE TIOTOKK. ['MipaBIvKa COOpy>KeHnn
[DniekTpoHHBIM pecypc]: yuebHuk/ 3yiikoB A.JI., BonruHa JI.B.— O1eKTPOH. TEKCTOBbIe [JaHHbIE.
— MockBa: MUCU-MI'CY, 3BC ACB, 2018.— 400 c.— Pexxum foctyna:
http://www.iprbookshop.ru/86298.html.— 35C «IPRbooks»

HTenkoBHuKOB M.C. I'nipocTaHLiy U I'MIpOMalLIMHbI [ D/1eKTPOHHBIN pecypc]: Kypc JIeKLuit/
[ITerkoBHUKOB M.C.— D/IeKTPOH. TeKCTOBbIe flaHHble.— M.: MOCKOBCKasi rocyZiapCTBeHHast
akagemust BogHoro tpascnopta, 2009.— 105 c.— Pexum focryna:
http://www.iprbookshop.ru/46700.html.— 3B5C «IPRbooks»

Bbopucos b.I1. 'ngpaBnuyeckurii pacueT ruziporiepesauu [D/1eKTPOHHBIN pecypc]: MeTofuuecKre
yKa3aHUs K BLITMIOJIHEHHIO JOMAIIIHET0 3aJiaHusi 10 AUCLUIIMHe «O0beMHbIe rU[POMAIIUHBI 1
ruzponepesnaun»/ bopucos b.I1.— DeKTpoH. TekcTOBbIe faHHble.— M.: MOCKOBCKUI
rocy/lapCTBeHHbIM TeXHUUYeCKui yHuBepcuteT uMenu H.O. baymana, 2010.— 32 c.— Pexxum
pocryna: http://www.iprbookshop.ru/30955.html.— 3B5C «IPRbooks»

CeBocTbsiHOB A.B. Pacuét Tpy6oripoBo/ioB [ D1eKTPOHHBINM pecypc]: MeToAuuecKre yKa3aHHs K
pacuétHoii pabore 1o auciuruiMHe «I'uaporasoquHaMyka»/ CeBoCTbsIHOB A.B.— DJIeKTpoH.
TeKCTOBbIe JjaHHble.— JIumenk: JInneLkuii rocyZjapCTBeHHbINM TeXHUUeCKUH yHuBepcuTeT, DbC
ACB, 2014.— 53 c.— Pexxum poctyna: http://www.iprbookshop.ru/55149.html.— 3BC
«IPRbooks»

KysnerioB B.C. VcrnbiTanus LecTepeHHOro Hacoca [ D/1eKTPOHHBINA pecypc]: MeToguuecKue
yKa3aHWs1 K BbIITOJTHEHUIO JTabopaTopHOi paboThI Mo AucLurHe «MexaHHKa )KUIKOCTH U ra3a»/
Ky3nerjos B.C., lIlabnosckuii A.C., fIpor B.B.— DeKTpoH. TeKCTOBbIe JaHHbIe.— M.:
MoCKOBCKMI rOCyZ,apCTBEHHBIN TeXHUUeCKW YHUBepcuTeT nMeHr H.O. baymana, 2014.— 20 c.
— PexxuM poctyna: http://www.iprbookshop.ru/30876.html.— 3BC «IPRbooks»

7. OueHouHbIe CpeACTBa



7.1.1 Bonpockl K IepBO# PY0e)KHOW aTTeCTAI[HH

. O6ume cBesenus o ruapomaiHax. Hacocer u ruapogsurareny. Knaccudukariyst HaCOCOB.

. IlpuHLMN felicTBUS AUHAMUYeCKHX U 00 beMHBIX HaCOCOB.

. IopiHeBsie Hacockl. [TpuHIMI paboThl ¥ K1accUUKaLs TTOPIIHEBBIX HACOCOB.

. IlpuBoziHbIe Hacocs!. I'payky nogaum NPUBOHBIX HACOCOB.

. Bo3pymiHble konmaky ¥ ux HasHavyeHue. OnipejiesieHre pa3sMepoB BO3ZYLIHOIO KOJIakKa.

. ByinsiHye ycTaHOBKY BO3ZYLIHOIO KOJIIIaKa Ha MPOL[eCC BCAChIBAHUSA Y HATHeTaHUsL.

. OcHoBbI Teopuy 07106ust HacocoB. OCHOBHBIE ITapaMeTPbl HACOCOB.

. JlortactHele Hacocel. KoaddurpieHT 66ICTPOXOJHOCTH.

. Turel ortacTHEIX HacocoB. [IpumeHenue hopmy ogoOws /71 TiepecyeTa XapaKTepUCTHK HaCOCOB.
Perymposanue nogauu.

9. IlocnemoBaresbHOE U Napaslie/ibHOe CoeiJMHeHHe HacOCOB.

10. fBieHue kaBuTanmu. KaButaloHHas XapakTepyUCTHKA.

11. KaBuranmonssiy 3anac. @opmysna PysHeBa 1 ee nprMeHeHue.

12. Yto Takoe KaBUTaLMsl, KAKOBbI €€ BHelIHWe NpU3HaKU? UTO HasblBaeTCs KaBUTALMOHHBIM 3arlacoM
Ah ¥ Kak ero ornpejie/IuTh NPY UCIIBITAHUSIX?

13. Uto Ha3biBaeTCsi KpUTUUECKHUM KaBUTAlL[MOHHBIM 3aracomM Ahkp?

14. Yo Ha3bIBaeTCs AOIMyCKaeMbIM KaBUTALIMOHHBIM 3ariacom Ahzor?

15. ®opmysia PyHeBa fyis1 onpezie/ieHUs: KpUTUUECKOTO KaBUTALMOHHOI'O 3araca?

16. UTo Takoe BbICOTA BCAChIBAHUS M KaK OHA CBSI3aHAa C KaBUTaL[ew?

17. Yrto Ha3bIBaeTCsi KABUTALIMOHHOW XapaKTepUCTUKOW M KaK OHa M300pakaeTcs rpadruecku?

18. YTo Ha3bIBaeTCs YaCTHOU KaBUTALJMOHHOU XapaKTepUCTUKOU U KaK eé€ MOJIy4YNUTh IIPU UCIIbITaHUSAX ?
19. LlenTpo6e)kHble HACOCKI. Y CTPOMCTBO U KacCU(pUKALs LIeHTPOOeXXHBIX HaCOCOB.

20. OCcHOBBI OIHOpa3MepPHOU TeOpHH LIEHTPOOEKHOTO Hacoca. ApMarypa LieHTPOOeKHBIX HaCOCOB.

21. IBv>KeHue XXUAKOCTU B paboueM Koslece 1jeHTpobe)xHoro Hacoca. OCHOBHOe ypaBHeHHe
1[eHTPOOeXXHOTr0 Hacoca.

22. YpaBHeHHe paboTbl peabHOro Hacoca. TeopeTuueckasi IPOU3BOANUTENBHOCTD LIeHTPOOEKHOT O
Hacoca.

23. IIpodunb nonarok LeHTpobeXXHOro Hacoca.

24. YpaBHenue Jiinepa. CxeMbl 0JHOCTYTIEHUATHIX [JEHTPOOEKHBIX HACOCOB.

25. TeopeTrueckuii Harop Hacoca. ITosie3HbIi Harop.

26. ITotepu sHeprun B Hacoce. HopmasbHBIN psif LIEHTPOOEKHBIX HaCOCOB.

27. 3aBUCUMOCTb ITPOM3BOJUTENIBHOCTH LIeHTPOOeXKHOr0 Hacoca ero Hariopa 1 notpebsisieMoii MOLHOCTH
oT umcsia 060poToB pabouero Komeca.

28. Cepus Kojiec 1 K03 hUI[HeHT OLICTPOXOIHOCTH.

29. PerypoBaHue TIofaun 1jeHTpoOeXXHOTr0 Hacoca.

30. OceBoe /iaB/eHue, BbICOTA BCAChIBaHKS LIeHTPOOEKHOT0 Hacoca. MOIIHOCTb Hacoca U KIj.

OO UT A WN -

O6pa3zel| bueTa K 1epBoil pybeKHOU aTTecTalyu

T'PO3HEHCKNI TOCYIAPCTBEHHBIV HE®TAHOM TEXHUUYECKUN YHUBEPCUTET
HHCTUTYT SHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA Y TH/JPAB/IUKA"

Bbuner Ne 1

[lepBag pybekHad aTTecTaus

AucourvHa:  «'uapaBAnyecKye MalluHbI

1. fBnenue kaButaumu. KaBUTaLlMOHHAsl XapaKTepPUCTUKA.

Twurbl jiornacTHbIX HacocoB. [IpuMeHeHre ¢popmy: 1ofo0ust /1715 repecyera
XapaKTepUCTUK HacocoB. PerynvpoBaHue mojauu.

3. TlpuBopHble Hacockl. I'padyku Tojaur MPUBO/HBIX HACOCOB.

3aB. Kadezpoit «T u I'» P.A-B. Typnyes




7.1.2 Bonpochl KO BTOPOH PY0E)XHOH aTTeCcTaluu

1. Urto HasbiBaeTcsi 0O0BEMHBIM HacOCOM, Kakue Bbl 3HaeTe oObeMHble Hacochl? YTO HasblBaeTcs
XapaKTepUCTUKON 00beMHOro Hacoca? M300pa3nTe XapaKTepHUCTHKY 3TOTO Hacoca.

2. Ha3oBuTe U MOSICHUTE OCHOBHbIe TEXHMUECKHe IOKa3aTeJu OObeMHbIX HacocoB. YTO Ha3bIBaeTcst
HAlOpHOM  XapaKTePUCTHKON 00BEMHOr0 HeperyMpyeMoro Hacoca, KakoBO eé rpaduueckoe
n300pakeHue?

3. Urto Takoe K03((UIMEHT yTeueK Hacoca M Kak OH CBsi3aH ¢ 00beMHBIM KO3()(HUIIEHTOM T07Ie3HOTO
JIeCTBUS?

4. HaruiuTe ¥ MOSICHUTEe YpaBHEHHe HAallOPHOW XapaKTepUCTHKH 00eMHOr0 Hacoca.

Kak onpezieniTh MOLHOCTb IPUBOJHOTO ABUraTesisi 00beMHOr0 Hacoca 10 ero rapaMeTpam.

5. Kakne HacoChbl Ha3bIBatOTCSl POTOPHBIMU paJyalbHO-TIOPIIHEBbIMY, OCHOBHbIE CBe/IeHHs O HUX?

6. VI3/10)k1Te OCHOBHBIE CBeJeHUsI O POTOPHBIX aKCHA/ILHO-TIOPLIHEBbIX Hacocax?

7. LleHTpOOEXHBIE HACOCHI /IJIsi TOPSTYMX TTPOAYKTOB.

8. Pabora Hacoca Ha TpyboripoBog,. [TociesoBaTenbHas 1 napasuiesibHas paboTa HacOCOB.

9. XapakTeprCTHKa [jeHTPOOeKHBIX HACOCOB. LIMPKY/ISIIMOHHBIE HACOCHI.

10. XapakTepucTyka TpybornpoBo/joB npy paboTe 11eHTpoOe)KHOro Hacoca.

11. HeycroitunBasi pabora Hacoca. 3aBUCHMMOCTb MEX.Y MPOH3BOJUTEILHOCTHIO, HAallOPDOM M UHC/IOM
0060poTOB Hacoca.

12. 3axkoHbI To100Ms1 11eHTPOOEKHBIX HACOCOB M KO3((HUI[eHT OBICTPOXOAHOCTH.

13. Vi3MeHeHue XxapaKTepUCTUKU LJeHTPOOe)KHBIX HACOCOB IPU 00TOUKe KoJieca.

14. TlapannenbHasi paboTta [eHTPOOeKHBIX HACOCOB C OAMHAKOBBIMU XapaKTepUCTUKAMU.

15. INapannenbHasi paboTa 1ieHTpoOe)KHbIX HACOCOB C Pa3HbIMU XapaKTepHUCTUKaMU.

16. IapannensHasi paboTa LeHTPOOEKHBIX HACOCOB yCTAHOB/IEHHBIX HAa Pa3HBIX HACOCHBIX CTAHLUSX.

17. TlocnenoBarenbHast paboTa LeHTpoOexHbIX HacocoB. OceBoe JaBijieHHe U CIIOCOOBI €ro pasrpysKu.
18. Iyck njeHTpOOEKHBIX HACOCOB U yX07 3a HUMU. CpaBHEHHe TTapaMeTpoB PabOTHI LIEHTPOOEKHBIX U
JIONIaCTHBIX HACOCOB.

19. TocToMHCTBA ¥ HEAOCTATKH LEHTPOOEKHBIX HACOCOB.

20. ITapoBsle Hacocs!. [IpsMogelicTBy oL e [TapOBble HACOCHI.

21. OgHOUMIMHAPOBBIE HACOCKL. Pacxop nmapa npsiMoeUCTBYIOIMMU HACOCAMM.

22. OnpepesieHye AuaMeTpa MapoBbIX LAIMH/POB.

23. Ha3naueHuve u 00sacTU TIpUMEHEHWs THAPOAMHAMUYECKUX Tiepefad. [IpUHIMIT JelCcTBUS U
KJ1acCU(UKaLUS.

24. Paboume )XUAKOCTH. Y CTPONCTBO ¥ paboumii Mporecc ruipoMyThI.

25. OcHOBHble TapaMeTpbl, YpaBHEHHS M XapaKTepUCTHKa. YCTPOMNCTBO, Kiaccudukauysi, paboumii
TMIpPOLieCcC, OCHOBHBIE NTapaMeTphl M YpaBHeHUs THAPOTPaHC(HOPMaTOPOB.

26. O6beMHbIe Hacochl. [IpuHLMI AelicTBYS, 0011IMe CBOMCTBA U K1acCU(UKaLVs.

27. IlopliHeBble U IIyHKepHble Hacockl. VIHAWKaTOpHas fuarpaMma.

28. I'padmku yjeanbHOM NOJAUU U ee HepaBHOMEPHOCTh. [lnadparMeHHbIe HaCOChI.

29. PoTopHbIe HACOCHI U T PO/IBUTaTe/IN.

30. T'upgpaBnryeckue TypouHbl. OcHOBHBIe TUMbI TYpOuMH. OcCHOBHBIe pacueTHble ypaBHeHus. KI1/]
TYpOMHBI, MOIITHOCTb TypOVHBI.

31. Typ6unsl TypO60Oypa v MPUHLMI ero AercTBus. TpeboBaHMs, MpeAbsB/sieMble K TypOoOypam.

32. OcHOBHble TIOHATHS U 37eMeHTbl TUjporipuBoja. [IpuHuun ero gelictBus. Kiaccudukarus
00beMHBIX THPOIPHBO/IOB.

33. [IpoccenbHoe 1 00BbeMHOE peryIMpoBaHie CKOPOCTH.

34. I'uaponpuBoz C APOCCe/IbHBIM peryaupoBaHieM. OCHOBHbIe CXeMbl. XapakKTepUCTUKU. 35.
'uaponpuBoj ¢ 06beMHBIM perynupoBaHrueM. OCHOBHBIE CXeMbl XapaKTePUCTUKH, PeUMYIIeCTBa U
HeJI0CTaTKU

36. [IpuHLMN felCTBYUSA, YCTPOMCTBO U XapaKTePUCTUKU KilallaHoB.

37JpoccenbHble ycTpolicTBa. Ha3HaueHMe NPUHLMIT eCTBUS U XapaKTePUCTUKHU.

38. I'nipoakKKyMyIATOPEL.

39. OUIBTPHI.



O6pasel] buneTa Ko BTOPOH pyOeKHOH aTTecTalium

I'PO3HEHCKNI TOCYIAPCTBEHHBIV HE®TAHOM TEXHUUYECKUN YHUBEPCUTET
HHCTUTYT SHEPTETUKA
KA®DEJIPA "TEIIJIOTEXHUKA Y TH/JPAB/IUKA"

Bbuner Ne 1

Bropasi py0OeskHas arrecTaus

,[[I/IC]_[I/IHJII/IHEII «'uapaBanyeckKyie MalllMHbI»

1. Ha3zoBuTe U MOSICHUTEe OCHOBHBIE TEXHUYECKHE TTOKa3aTe/i 00beMHBIX HacoCoB. UTo
Ha3bIBAETCSl HATTIOPHOM XapaKTePUCTUKON 00BHeMHOT0 HeperyIMpyeMoro Hacoca,
KakKOBO eé rpadrueckoe n3odbpakeHue?

2. Pabora Hacoca Ha Tpy6oripoBoa. IlocienoBartesibHasi U TapasuienbHasi paboTa
HaCOCOB.

3. TlapannenbHasi paboTa LIeHTPOOEXKHBIX HACOCOB YCTaHOB/IEHHBIX Ha Pa3HbIX
HACOCHBIX CTaHLUSIX.

3aB. kadenpou «T u I'» P.A-B. Typnyes

7.2 Bonpockl K 3a4eTy no AucuuinanHe «'uapaBjanyecKyie MallluHbI»

1. Ob1ue cBefeHus o rugpomalliiHax. Hacock! u rugpoasurareny. Knaccudukarusi Hacoco. [TpuHLUT
JeUCTBUS AMHAMUYEeCKUX U 00BbeMHBIX HaCOCOB.

2. INopiuHeBbie Hacochl. [TpuHLMMI paboThI U KaccuUKaLys MOPIITHEeBLIX HACOCOB.

3. IlpuBogHble Hacockl. ['padmKy Mofaum MPUBOJHBIX HACOCOB.

4. Bo3ayuiHble KO/IMNaky ¥ UX HazHaueHue. OnipesiesieHye pa3MepoB BO3JYIIHOIO KoJinaka. BiusHue
YCTaHOBKH BO3/yIIIHOT'O KOJITIaKa Ha MPOLIeCC BCAChIBAHUS U HarHETaHMUs.

5. OcHOBBI TeopuM noo6ust HacocoB. OCHOBHBIE TTapaMeTpbl HACOCOB.

6. JTomactHbie Hacocel. Koaddurment 6picTpoxogHocTH. THMBI /IONIACTHBIX HACOCOB. [IprMeHeHMe
dbopmyn rnozobus 1S MepecyeTa XapakKTepUCTUK HacOCOB. PerynvpoBaHue Mojauu.

7. IloceoBartesibHOe U Mapasljie/ibHOe CoeJMHeHue HaCOCOB.

8. fIBnenve kaBuTanmu. KaButaloHHasi XxapakTepructyka. KaBurarnonHssii 3anac. @opmysna PynHeBa u
ee rpUMeHeHHe. JlonycKaeMblii 1 KpUTUUECKUU KaBUTal|MOHHbIH 3anac (Ahkp). ®@opmyna PyaHea asist
orpejie/ieHUs] KpUTUYECKOI0 KaBUTaL[MOHHOIO 3ariaca’?

8. BricoTa BcachIBaHMs U KaK OHa CBsI3aHa C KaBUTalueln. KaBuTaljuoHHas XapakTepUCTHKa,
n3obpakeHue ee rpaduyeckd. Kak monyyuTh KaBUTALMOHHYIO XapaKTePUCTUKY, MPU UCTTBITAHUSIX ?

9. IlenTpoOesKHBIE HACOCHI. Y CTPOMCTBO U K/1acCH(HUKALIKS LIEHTPOOeKHBIX HACOCOB.

10. OcHOBBI 0jHOpa3MepHOii TeopUH LIeHTPoOeKHOro Hacoca. ApMarypa LieHTPOOe)XHbIX HaCOCOB.

11. [IBwKeHyre KUJKOCTH B paboyeM Kosece LIeHTPoOeXHOro Hacoca. OCHOBHOe ypaBHeHHe
1]eHTPoOe)XXHOro Hacoca. YpaBHeHHe paboThl peabHOro Hacoca. TeopeTuueckasi IPOU3BOANUTETBHOCTD
1[eHTPOOeXXHOTr0 Hacoca.

12. Tlpodunb mnomaTok LeHTPOOEKHOTO0 Hacoca. YpaBHeHuWe Oiinepa. (CxeMbl OJHOCTYTEHYAThIX
1[eHTPOOEXXHBIX HaCOCOB.

13. Teopetnueckuii Harop Hacoca. [lone3nbiii Hanop. IloTepu 3Heprum B Hacoce. HopmasnbHbIN psif
1[eHTPOOEXXHBIX HaCOCOB.

14. 3aBUCUMOCTb MPOM3BO/IUTEILHOCTH LIeHTPOOe)KHOTr0 Hacoca ero Hariopa 1 rnotpebJisieMoii MOIIIHOCTH
oT umcsia 06opoToB pabouero koseca. Cepusi Koec U KO3 @uijeHT ObICTPOXOZHOCTH.

15. PerynupoBaHue mojiaud LieHTpoOexxHoro Hacoca. OceBoe JlaBleHHe, BbICOTa BCaChIBaHUs
1jeHTpobeXXHOro Hacoca. MOIHOCTh Hacoca | KIIf,.

16. Yto Ha3biBaeTcss 0OBeMHBIM HAcOCOM, Kakve Bbl 3HaeTe 0OBeMHble Hacochl? UTO Ha3biBaeTcs
XapaKTepUCTUKOM 00beMHOro Hacoca? M300pa3nTe XapaKTepHUCTHKY 3TOTO Hacoca.



17. Ha3oBuTe U TOSICHUTe OCHOBHBIE TEXHMUECKUE IO0Ka3aTend 00beMHBIX HacocoB. UTO HasbiBaeTcCs
HaropHOM  XapaKTepUCTHKON 00BeMHOr0 HeperyJMpyeMoro Hacoca, KakoBo eé rpaguueckoe
n3o0paxeHue?

18. Uto Takoe K03(PUIMEHT yTeueK Hacoca U Kak OH CBsi3aH C 00beMHbIM K03(hdHLIMEeHTOM I10/1€3HOT0
JeiictBus? Hanminwre v TOsSICHUTe ypaBHeHHe HAIIOPHOM XapaKTepUCTHUKY 00beMHOro Hacoca.

Kak onpezienTh MOLHOCTb IPUBOJHOTO ABUraTesisi 00beMHOr0 Hacoca 1o ero rapaMeTpam.

19 . Kakue HaAcoChbl Ha3bIBAKOTCS POTOPHBIMHU PaJUa/bHO-TIOPIIHEBbIMUA, OCHOBHBIE CBeJeHUsS O HUX?
W3/10)k1Te OCHOBHbBIE CBeZIeHUsI O POTOPHBIX aKCUA/IbHO-TIOPLLIHEeBbIX Hacocax?

20. llenTpoOe)kHble HACOCHI MJisi TOPSYMX TIPOAYKTOB. Pabora Hacoca Ha TpybompoBof,.
[TocnepoBarenbHast ¥ napasviesibHast paboTa HaCOCOB.

21. XapakTepuCTHKa L{eHTPOOeXKHBIX HaCcOCOB. LIUPKy/IAIMOHHbIE HACOCHI.

22. XapakTepucTHKa TpyOOIIpoBo/0B NpU paboTe LjeHTPoOeXXHOro Hacoca.

23. HeycroiiunBasi pabota Hacoca. 3aBUCHMOCTb MEXXAY MPOU3BOAUTENHFHOCTHIO, HATIOPOM U UHMC/IOM
060poTOB Hacoca.

24. 3akoHbl TO0AO0MSA IIeHTPOOEXKHBIX HACOCOB U KO3(GUIMeHT ObICTPOXOAHOCTU. VI3MeHeHHe
XapaKTepUCTUKHU LJeHTPOoOeKHBIX HACOCOB IPU 00TOUKe KoJieca.

25. INapannenbHasi paboTa LeHTPOOEXXHBIX HACOCOB C OIMHAKOBBIMH XapaKTePUCTUKAMHU.

26. IlapannenbHass pabora LeHTPOOEXHBIX HAaCOCOB C pasHbIMU XapakTepucTHKamu. [lapannenbHas
paboTa 1jeHTPOOeXKHBIX HACOCOB YCTAHOBJIEHHBIX Ha Pa3HbIX HACOCHBIX CTAHIIMSX.

27. IlocnepoBarenbHasi paboTa LeHTpoOexXHbIX HacocoB. OceBoe /jaB/ieHHe U CIIoCcoObI ero pasrpyskH.
28. Ilyck ueHTpoOeXHbIX HAaCOCOB M yX0f 3a HUMU. CpaBHeHUe 1apaMeTpoB paboThl 1jeHTPOOEKHBIX U
JI0NacTHBIX HACOCOB. JJOCTOMHCTBA U HEJJOCTATKY LIeHTPOOeKHBIX HACOCOB.

29. TlapoBble Hacocel. [IpsmozelcTByrOIMe TapoBble HAacOChl. OJHOLMIMHAPOBBIE HAacOChL. Pacxof
rapa npsIMo/ieMCTBYIOIIMMY HacocaMu. Oripe/iesieHre JuaMeTpa NapoBbIX LIUIWH/POB.

30. Ha3HaueHue ¥ 007aCTU TIPUMEHEHUs THPOAMHAMHUUYECKUX Tiepefad. [IpuHIMIT JelCTBUS U
KJ1acCU(UKaLIUS.

31. Paboure >KuAKOCTH. Y CTPOKCTBO 1 paboumii Iporecc rugpoMyThl.

32. OcHOBHbIe TapaMeTpbl, ypaBHEHHs M XapaKTepUCTHKa. YCTPONCTBO, Kjiaccudukauusi, paboumii
TMIPOLieCcC, OCHOBHBIE NTapaMeTphl M YpaBHeHUs THAPOTPaHC(HOPMaTOPOB.

33. O6bemMHble Hacochl. [IpyuHIMN feiicTBus, 001Me CBOWCTBA U K/lacCHbUKaLS.

34. IopiiHeBble U IUTyHXepHble HacoChl. VIHAVMKAaTOpHas AuarpaMMa.

35. I'paduku njeanbHOM NOAAUM U ee HepaBHOMEpPHOCTb. [lnadparMeHHbIe HaCOChI.

36. PoTOpHBIE HACOCHI U TUPOJBUTATe/IH.

37. T'uppaBnryeckue TypouHbl. OcHOBHBIe TUMbI TYpOuH. OcCHOBHBIe pacueTHble ypaBHeHus. KI1/]
TYpOMHBI, MOIITHOCTb TypOVHBI.

38. Typ6unbl TypO0OYypa v MPUHIMI ero AercTBus. TpeboBaHMs, MpeAbsB/sieMble K TypOoOypam.

39. OcHOBHble TIOHATHS U 37eMeHTbl TUjporipuBoja. [IpuHuun ero felictBus. Kiaccudukarus
00beMHBIX THPOIPHBO/IOB.

40. [IpoccenpHOE ¥ 00bEMHOE PeryIMpoBaHre CKOPOCTH.

41. I'uaponpuBoyg, C LpoCCe/bHBIM peryupoBaHueM. OCHOBHbIe CxeMbl. XapaKTepUCTUKHU.

42. I'uaporprBof, ¢ 00beMHBIM peryapoBaHieM. OCHOBHbIE CXeMbl XapaKTepPUCTHKH, TIPEMMYIIeCTBa U
HeJI0CTaTKU

43.. IlpyHIMI 1eHCTBYS, YCTPOHUCTBO U XapaKTepUCTUKY K/lallaHoB.

44. [IpoccenbHble ycTpolicTBa. Ha3HaueHue NpUHLMIT elCTBUS U XapaKTePUCTUKH.

45. I'napoakkymyaTopbl. PUILTPHIL.

OOpa3sel] KAPTOYKH K 3a4eTy M0 JUCHUIUIHHE

T'PO3HEHCKW I'OCYIAPCTBEHHBIN HE®TAHOM TEXHUYECKUN YHUBEPCUTET
HHCTUTYT SHEPTETUKU
KA®E/JIPA "TEIIJIOTEXHUKA U T'JPAB/IUKA"

,Z[I/ICL[I/IHJ'[I/IHB anpammqecxne MAAIITMHbI




Cewmectp - 7

['pynma TIC-21, D0I1-21

Kaprtouka Ne 1 (x 3aueTy 1o JUCLUIIMHE)

[MopurHeBble Hacockl. [IpuHIMIT paboThI U KMaccu(UKarLys OPIIHEBbIX HACOCOB.

Yro Takoe KaBUTallMsA, KAKOBEI eé BHellIHue HpI/I3HaKI/I? YTto Ha3bIBaeTCs KdBUTAlJMOHHBIM

3aracoM Ah M Kak ero orpeieIuTh NpU UCTILITAHUSIIX ?

HeycroiiunBast pabota Hacoca. 3aBUCHMMOCTb MEX/y TTPOM3BOIUTE/ILHOCThIO, HATIOPOM U

UHCJIOM 060pOTOB HaCOCd.

4.

['padviku WeanbHOM MOAAUM U ee HePABHOMEPHOCTh. [IuacdparMeHHble HaCOCHI.

3aB. Kadepoii
«TeryioTeXHUKa ¥ TUJIpaBIUKa» P.A-B. TypayeB

kW

W

11.
12.
13.
14.

~o®N® U A

7.3. Tekyuu# KOHTPO/Ib

7.3.1 Tembl PT'P

'uapaBmMuecKuii pacueT Hapy>KHOTO 00BeJMHEHHOTO BO/IOTIPOBO/]a HACE/IEHHOTO IMyHKTa
TIPOMBILLIJIEHHOTO TIPeIpUATUS

VccnenoBanue BIYsSIHYS SKCITTyaTaljMOHHOM TeMIlepaTypsl Ha 3anpaBky BC + iBe 3azaum.

OCHOBHBI€ THUITBI LIeHTPOOEKHBIX HACOCOB.

BamaHc paboT B MPOTOUHOM MaIlvHe.

Pabota u3MeHeHus1 jaBleHNs Kak IJlaBHasi yacTb 3Toro banaHca.

7.3.2 TeMbI KypCOBBIX padoT

I'vapaBavuecKuii pacuéT 31eMeHTOB BoJjo3abopa Ha peke N

CrnpoeKTHUpPOBAaTh TH/IPOCXEMY aBTOMaTa CBEPIIeHHUS

CripoeKTHpOBAaTh THAPOCXeMY TIPUBO/IOB aBTOMATa CTHIKOBOW CBapKu CIIPOeKTHPOBaTh
TUPOCXeMy MaHHUITY/ISTOpa-KaHTOBATeJIsI

CripoeKTHpOBAaTh TUAPOCXEMY TIPUBO/IA /ISl CBAPKH TPeHHeM

CrnpoeKTHpOBaTh THIPOCXEMY MPUBO/Ia KAHTOBATe/ISITPAHCIIOPTepa

CripoeKTHpOBATh TUAPOCXEMY TIPHMBO/Ia CTHIKOBOM MallIMHbI

CrnpoeKTHUpOBAaTh THIPOCXEMY ITPUBO/Ia PEBOIbBEPHOM T'OJIOBKH

CripoeKTHpOBAaTh TUAPOCXEMY TIPHUBO/Ia Tpecca

CrnpoeKTHpOBaTh FHAPOCXeMY IPHUBO/Ia TEPMOIIIACTABTOMATa

CripoeKTHpOBATh TUAPOCXeMY MPHUBO/ia KpaHa

Buzpt HacocoB (110 001[UM KOHCTPYKTUBHBIM TTPU3HAKAM).

YcTpolicTBO ¥ MPUHLIUT AeHCTBUS LIeHTPOOeXXHOro Hacoca

Y CTpOMCTBO M IPUHLMII IeHCTBUSI OCEBOTO HACOCA.

YcTpolicTBO ¥ MPUHLIUII IeHCTBUS] BUXPEBOTO Hacoca.

15. YCTpo#CTBO M MPHUHLIUIT JefCTBUS [IEHTPOOEKHO-BUXPEBOr0 HACOCa.




7.4. OnucaHue TOKa3aresjeil U KpUTepreB OLleHWBAaHUSI KOMITeTeHLIMM Ha Pa3/IMUHbIX 3Tarax Ux (OPMUPOBaHUs, OIMCaHUe

IIKaJ/Ibl OLIeHWBAHHA.

MeHee 41 0aioB
(Hey/I0B/IETBOPHUTETHHO)

(YAOoB/IETBOPUTE/IHHO

)

61-80 6a10B
(xopoiuo)

81-100 6anoB
(0T/IHYHO)

Tabnwvia 7
Ilnanupyembie pe3y/IbTaTbl 0CBOCHHS KpuTepuu oLleHMBAHUA Pe3y/IbTaToB 00y4YeHus HaunmeHoBaHue
KOMITeTeHLIU OLIEHOYHOI'0
41-60 danxoB CcpeAcTBa

OIIK-3 CriocobeH IeMOHCTPUPOBAaTh MTPUMeHeHHe 0CHOBHBIX CTIOCOOO0B MOJTyueHusi, TpeoOpa30oBaHusi, TPAHCIIOPTA U UCTIOIb30BaHMs TETUIOTHI B
TelJIOTeXHUYEeCKUX YCTaHOBKax U CUCTeMax.

3HATb:

OCHOBHBIE (PU3UKO-MeXaHHUeCKUe
CBOMCTBA >KUIKOCTU W CUJIBI,
JEeUCTBYIOIIVE B KMJKOCTH CBOWCTBA
TUPOCTaTUYeCKOTO JaB/IeHHs,
OCHOBHBI€ 3aKOHBI JIBYKEHHUSI
KUIKOCTH;

o01111e 3aKOHBI ¥ YPaBHEHHS CTAaTHUKH
Y IMHAMUKU XKUJKOCTeH BU/IBI U
PEXUMBI JIBWKEHHS )KUTKOCTH,
OCHOBBI TH/JPOJIMHAMUYECKOH Teopru
CMas3sKy;

Ha3HaueHue Y K/1aCCU(UKAIIUIO
TPyOOTIPOBO/IOB;

cDpal"MEHTaprIE 3HaHUA

HenonHbie 3HaHUs

CdopmupoBaHHbIe,
HO cofiepyKaliue
OT/ie/IbHBIe
nipo6erbl 3HaHUS

CdopmupoBaHHbIe
CHCTeMaTHYecKue
3HaHWUS

Keiic-3apanus,
3a/IaHUS JITIST
KOHTPOJILHOU
paboThI, TEMBI
pedepaToB,
JIOKJIA/IOB.




MeTO/Ibl TUZPAB/IMUECKOT0 pacyeTa U
TIPOEKTHUPOBAHUS TPYOOTIPOBO/IOB;
K/TaCCU(UKALIUIO TH/[PaBIMYeCKHX
MalllMH TH/POITHEeBMOIIepeay,
o0slacT TIpUMeHeHUsI TUPOIIPUBO/iA
Y THEBMOTIPUBO/IA;

METO/IUKY pacueTa u
TIPOEKTUPOBAHUS; TH/[PAaB/IMYeCKUX
MalllMH ¥ 00beMHBIX THPOTIepeay;
0Cc00EHHOCTH KOHCTPYKIIMU U
pacueTsl Ha 6€30MacHOCTb,
IIPOYHOCTb, HaZIeXKHOCTh U
NIPOU3BO/IUTE/TLHOCTD Pa3IYHbIX
T'U/IpaB/INUYeCKUX CXEM.

yueToM 0COOEHHOCTH KOHCTPYKLIMU U
yCJIOBUI IPUMEHEHMUSI.

yMeTh:

TIPUMEHSTH 00II1e 3aKOHBI 1
yPaBHEHUsI CTaTHKU U JAMHAMUKU
JKUTKOCTeH, 3aKOHBI IBWKEeHUs U
PaBHOBECHS KUKOCTel;
OCYIIIeCTBUTD THAPABIUUECKHIA
pacyeT MpoCTOro U CJIOXKHOTO
TPyOOTIPOBO/IOB;

COCTaBJISITh TH/IPOIHEPreTHYeCKUM
6aslaHC HACOCHOM YCTaHOBKUY;
TIPOBO/IUTEL PacyYeThl Ha
6e301MacHOCTb, POYHOCTh,

UacThyHble yMeHUs

Henonuble ymenus

YMeHus1 noJiHele,
JIOTyCKatoTCs
HebosbIIIIe
OILIMOKHU

CdopmupoBaHHbIe

YMmeHus




Ha/Ie)KHOCTh U TIPOM3BOJUTETbHOCTD
Pa3/IMUHBIX THAPABIHUECKUX CXeM C
yueToM 0COOEHHOCTH KOHCTPYKIMU U
yCJIOBUM IPUMEHEHUS;
K/1accurKaLuio
T'U/IpONTHEeBMoMepeiay, 06/1acTh
TIpUMeHeHUsI TUAPOTIPUBO/A U

TTHEeBMOIIPMBO/A.
BJIA/IETh: YacTuuHoe BiaJieHre Hecucrematuueckoe B YcmenHoe u
) HaBbIKaMH TpuMeHeHe HaBbIKOB CUCTeMaTHu4YeCKOM cucreMaTuyeckoe
- MeTOoJlaMH HUCC/e[0BaHUs IBH)KeHHs MIPUMEHEHUH MpUMeHeHHe HaBbIKOB
>KMIKOCTH, MeTOlaMU HaBBIKOB
T'MPaBINYeCKOro pacueTra U AOTYCKAOTCA
AP P npobesTbI
MIPOEKTUPOBAHMs TPyOOMPOBOIOB; 3HAHUH

3aKOHaMH COTIPOTHBJIEHUS JBYKEHUS
JKUIKOCTH, UCT@UEHHST XKUJKOCTH
yepe3 OTBEPCTHSI U HACa/KH;
CYILIECTBYIOIUMHU THZPABIHUYECKUMU
Y [THEBMaTUUECKHUMU CUCTEMaMU;
MeTO/JIJMKOM pacueTa 1
MPOEKTHUPOBAHUS, TH/PABINYeCKUX
MaIITMH U 00BeMHBIX THApOIepeay
NpOBeJieHre pacueToB Ha
0€e301acHOCTb, IPOYHOCTh,
Ha/IeKHOCTh U MIPOM3BO/JUTETbHOCTD
Pa3/IMUHBIX THAPABIUUECKHX CXEM C
yueTOM 0COOEHHOCTH KOHCTPYKLMU U
YC/IOBHH TIPUMEHEeHMSI.







8. Oco0eHHOCTH peaTH3al[uy AUCHUIUTHHBI /I HHBA/IU/I0B U JIUI] C

OI'PaHUYE€HHBIMH BO3MOXHOCTAMM 310POBbA

[y ocylecTB/ieHUss TIPOLIAYP TeKYIero KOHTPOJISi YCIieBaeMOCTH U TIPOMEeKYTOUHOM
aTTecTalvyd OOyYaroluXcsi Co3/laHbl (POHABI OLIEHOUHBIX CPeACTB, a[alTUPOBaHHbIE /i UHBAIUOB U
JIWL] C OTPaHUYEHHbIMU BO3MOKHOCTSIMA 3[]0POBbsi U TIO3BOJISIIOIIME OLIEHUTh [JOCTI)KEHHE HMH
3aIrIaHUPOBaHHBIX B OCHOBHOW 00pa3oBaTe/lbHOM IIpOrpaMMe pe3yJ/bTaTOB OOyYeHUsI U YPOBEHb
cOpMHPOBAHHOCTH BCeX KOMIIeTeHIUM, 3asBlIeHHbIX B oOpa3oBaTenbHON rMporpamme. @opma
MpOBeZIeHUs]  TeKylllell aTTecTalii /sl CTYJeHTOB-WHBA/MJOB yCTaHAB/IMBaeTCSI C ydyeToM
WHAUBUYATbHBIX TICMXo(du3nueckux ocobeHHOCTe (YCTHO, TMMCbMEHHO Ha Oymare, MUChbMEHHO Ha
KOMIblOTepe, B (opMe TecTUpoBaHUS W T.M.). [Ipu TeCcTUpOBaHMU [i/is1 C/IAOOBUASIIMX CTYI€HTOB
WCTIOMB3YIOTCSl (POH/BI OLIEHOUHBIX CPeZCTB C YKPYMNHeHHbIM wipudToM. Ha sK3ameH mpuriaiiaercs
COTIPOBOKZAIOIMM, KOTOpBIM  obOecrieurBaeT TeXHUUECKOe COTPOBOXKAeHHe CTyJeHTy. Ilpu
He0OXO/IUMOCTH CTYZEHTY-UHBa/IUAY TIPEJOCTaBIISETCS IOTIOTHUTEILHOE BpeMsI /IJIsl TIOJArOTOBKY OTBeTa
Ha O9K3ameHe (WM 3adere). OOyuvarol[uecs C OTrpaHHMUEHHBIMM BO3MOKHOCTSIMM 3/0POBbSI U
oOyuvaromiyecsi WHBaMWAbl 00eCreurBalOTCs TleuaTHBIMM W 3JIeKTPOHHBIMU — 00pa3oBaTe/lbHbIMU
pecypcamu (TIporpamMmbl, ydeOHbIe TIOCOOHS [/Is1 CaMOCTOSITebHOM paboTel ¥ T.0.) B (opmax,
a/IarTUPOBAHHBIX K OTPaHUUEHUSIM UX 3/I0POBbS U BOCIIPUSITHS MH(POPMALUH:

1) JUIsI UHBA/IUZIOB U JIUI] C OTPaHUUYE€HHBIMU BO3MOXKHOCTSIMU 37I0POBbBSI 110 3PEHHUI0:

- IS CIenbIX: 3a/laHus I BBITIOJIHEHHSI Ha CeMUHapaX W TIPaKTUUeCKWX 3aHsATHUSIX
oQopMIAIOTCS  penbeHO-TOUeUHbIM LIpUGTOM bpaiingd Wi B BHUAe 3/7eKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C TIOMOIIbI0 KOMIbIOTEpA CO CIelUaTM3UpPOBAHHBIM TIPOTPAMMHBIM 00eCIieUeHHueM [Ijist
CJIeTIBIX, TMOO 3aUMTHIBAIOTCS aCCUCTEHTOM; TTMCbMEHHbIE 3a/]JaHKsI BBITTOJTHAKOTCS Ha Oymare pebedHO-
TOUeUHbIM IIpU(TOM bBpaling wWMM Ha KOMITbIOTEpPe CO CreLyaJd3UpPOBaHHBIM TPOTrPaMMHBIM
obecrieueHreM il CJIETIBIX JTMOO HAZAMKTOBBIBAIOTCS aCCUCTEHTY; OOyuaroIuMCsi AJis BBITIOJTHEHUS
3alaHUsl TIPU HeOOXOMMOCTU TIPeZI0CTABJISIeTCS KOMIUIEKT TMCbMEHHBIX TIPUHAJIEXKHOCTeH U Oymara
IS TIMChbMa  pesibe(HO-TOUeUHbIM IPUGTOM bpaiiisg, KOMIbIOTEp CO  CIelMaIu3UpOBAaHHBIM
MpOrpaMMHBIM obecrieueHUEM IS CIeTIbIX;

- asA cnabdoBuAAIUX: obecrieunBaeTCss MHAWBHUyalbHOE pDaBHOMEPHOe OCBeIlleHHe He MeHee
300 smokc; oOyuaromMMCs [Jis  BBITIOJHEHUs 3aZlaHusT TIpU  HeOOXOJUMOCTH  TIPeJOCTaBJISIeTCS
YBEJIMUMBAIOIlee  YCTPOWCTBO; BO3MOXKHO TaKXKe HCIIO/Ib30BaHHE COOCTBEHHBIX YBETMUMBAIOIUX
YCTPOMCTB; 3a/laHusl I/l BBITIOIHEHUS 3a/laHUM 0(OPMJISIFOTCS YBeTMYeHHBIM HIPUGTOM;

1) JUTsI UHBAJIUZOB U JIUL] C OTPaHUUYeHHBIMU BO3MO>KHOCTSIMH 37I0POBbBSI MO CJIYXY:

- AJISL TVIYXMX M C/Ta00C/IBIIAIUX: 00eCcIieunBaeTCsl Halnure 3BYKOYCUTHUBAFOIIEH armapaTyphbl

KOJ/IVZIEBKTUBHOI'O I10JIb30BAHUA, npu HEO6XO,Z[I/IMOCTI/I O6y‘laI-OH_[I/IMCH MpeaoCTaB/IAeTCA



3BYKOyCW/IMBAIOLasl amnmaparypa WHAWBHU/YaJbHOTO II0/Ib30BaHHWS; TPeJOCTaB/SIIOTCA  YCIYTH
CypZOlepeBOo/urKa;

- M CIenorjyXux [ONycKaeTCsl TIPUCYTCTBHME acCCHCTeHTa, OKasbIBAaloLero YyCIyrH
TUdocyponepeBourKa (TIOMUMO TpeOOBaHMi, BBINOJHIEMBIX COOTBETCTBEHHO [/ CJIENbIX U
TIYXUX);

2) Ui AL C TSDKeNMbIMMA HapyLIeHWsIMHA peud, T/IyXuX, CAa00C/TbIIalMX JIeKIUA |
CeMMHapsl, IPOBOJMMbIe B YCTHOM (pOpPMe, IPOBOAATCS B MMCbMEHHOM (hopMe;

3) /15 VHBaIWJOB M JIML C OrPaHUYEHHbBIMH BO3MOXXHOCTSMU 3[l0POBbs, HMEIOIUX
HapylleHHs ONOPHO-ABHraTe/IbHOIO anmnapara:

- /s JIAL C HapyLIeHWSIMM OINOPHO-/BUraTe/JbHOIO anrnapaTra, HapylIeHUsIMU JBUraTelbHbIX
(YHKUMM BepXHUX KOHEUHOCTeM W/IM OTCYTCTBHMEM BepPXHMX KOHEUHOCTeM: MHUCbMeHHble 3a/laHus
BBITIOJIHSIOTCSI HAa KOMITbIOTEPe CO  CIeLjMajJu3UpOBaHHbIM IPOTPaMMHBIM oOecrieueHreM WIx
Ha/IUKTOBBIBAIOTCS aCCHUCTEHTY; BBITIOJIHEHHWE 3a/laHui (TeCTOB, KOHTPOJIbHBIX PaboT), MPOBOAVMEIE B

MTUCbMEHHOU (hopMe, POBOJATCS B YCTHOW (popMe ImyTeM ompoca, becesibl ¢ 00yUaromumMcs.

9. YueOHOo-MeTOJUUeCcKOe U HH(OpMaIIHOHHOE 00ecrieueHHe JUCI{HILTHHBI

9.1 J/Iuteparypa

bopucos B.I1. I'nppaBnuyeckuii pacueT rufiporiepesauu [D1eKTPOHHBIN pecypc]:
MeTo/[MUeCcKHre YKa3aHus K BBIOTHEHHUIO JOMAIIIHero 3afiaHus 1o aucuurmmHe «O0beMHble

L rUIpOMaIlUHbl U rufipornepesaun»/ bopucos b.I1.— D1eKTpoH. TeKcToBbIe JaHHble.— M.:
MoCKOBCKM rOCyZ,apCTBEHHbIM TeXHUUeCKUH yHuBepcuTeT uMeHy H.O. baymana, 2010.— 32
c.— Pexxum pocryna: http://www.iprbookshop.ru/30955.html.— 35C «IPRbooks»

3yrikoB A.JI. 'mapasnuka. Tom 2. HaropHble ¥ OTKpBIThIE IOTOKU. ['UipaBarKa coopy>KeHui
2. [SnekTponHbIi pecypc]: yuebuuk/ 3yiikoB A.JI., Bosruxa JI.B.— DeKTpOH. TeKCTOBbIE
nanHble.— MockBa: MUCHU-MI'CY, ObC ACB, 2018.— 400 c.— Pexxum goctyna:
http://www.iprbookshop.ru/86298.html.— 35C «IPRbooks»

Bukysnus I1.[1. 'napaBivka v a3poivHaMUKa CHCTeM BOZ0CHa0KeH!sl U BOJIOOTBe|eHHsT

3. [SnexTponHbIii pecypc]: yuebuuk/ Bukymn I1.[1., BukynuHa B.b.— 31eKTpoH. TeKCTOBbIe
nanHble.— MockBa: MUCHU-MI'CY, ObC ACB, 2018.— 396 c.— Pexxum goctyna:
http://www.iprbookshop.ru/86292.html.— 3BC «IPRbooks»

Ky3nerjoB B.C. UcnbiTaHus 11ecTepeHHOr0 Hacoca [D/1eKTpOHHbBIN pecypc]: MeToAuuecKue
yKa3aHus K BHITIOJIHEHHIO J1abopaTopHOM paboThI 1O AUCIUTIIMHE «MeXaHWKa XXUIAKOCTA U

4. | raza»/ Kys3nerioB B.C., [TIabmoeckuii A.C., fIpor; B.B.— 31eKTpoH. TeKCTOBbIe JaHHble.— M.:
MoCKOBCKMM rOCy[,apCTBEHHbIM TeXHUUeCKUH yHuBepcuTeT uMeHn H.O. baymana, 2014.— 20
c.— Pexxum poctyna: http://www.iprbookshop.ru/30876.html.— 5B5C «IPRbooks»

B) IHTepHeT-pecypchl

gidravl.narod.rw>I'ujpaBiuyeckyue MamHbI

1

2 hydro133.narod.ruwlecture/og_lec_07.pdf
3. | twirpx.com>File»517526

4 lib.ugtu.net>book/15582



http://lib.ugtu.net/book/15582
http://lib.ugtu.net/
http://www.twirpx.com/file/517526/
http://www.twirpx.com/file/
http://www.twirpx.com/
http://hydro133.narod.ru/lecture/og_lec_07.pdf
http://hydro133.narod.ru/
http://gidravl.narod.ru/mashine.html
http://gidravl.narod.ru/

9.2 MeToanueckue yKa3aHus M0 0CBOEHHI0 JUCHMIINHBI ( [IpunoxeHue)

10. MaTrepua/ibHO-TEXHHUECKOEe 00ecreueHrue JUCIIHIL/THHBI

Kiacc ¢ repcoHabHBIMM KOMITbIOTEpAMH [IjIsi TIPOBEIEHUsSI TMPAKTHUECKUX 3aHATHA W BUPTYaTbHBIX
nabopaTOpHBIX padoT.

Yuebnas ayautopust Kadeapbl "T u I, Nod4-20, Ned-45, 4-47, 4-49 cHabkKeHHass My/IbTUMeJUHHBIMU
CpeACTBaMHU Ji/1sl TIpe/ICTaB/IeHUs Tpe3eHTal[|i 1 TToKa3a yueOHbIX (GUIbMOB.

11. TonostHeHUs M U3MeHeHHUsI B paboueli IporpaMme Ha y4eOHbIN roj

HNomonHeHuss ¥ W3MeHeHWs B pabourie MPOrpaMMbl BHOCSTCS €XKerofHO Tiepefi HavyajioM HOBOTO
yuebHOro roga mo ¢opme. V3MeHeHUs: JO/DKHBI OQOPMIATHCS JOKYMEHTAaJbHO W BHOCSTCSI BO BCe
YUTeHHbIe SK3eMIL/IAPSI.

[TporpamMmMa cocTaBjieHa B COOTBETCTBUU C TPeOOBAaHUSAMH U C YUETOM PEKOMEH/IAI[|i 110 HaIlpaBJ/IeHHIO
13.03.01 «TeriosHepreTyka 1 TEIJIOTEXHUKA».

I'uapaBanyeckue MamuHbl (Handure obopyoBanusi 1 TCO)

1. TUMoBoM KOMIUIEKT yueOHOr0 000PY/I0BaHUS: CTE€H/I TH/[PaB/IUUECKUH YHUBEPCaTbHbINA
"DKcrnieprMeHTabHas MexaHuKa XuAKoctu' IMHK-09-14J1P-01 (14 mabopaTopHbIX
paboT)

2 TuroBoi KoMILJIeKT yueOGHOTo 060pyjoBanust: «VI3MepeHwe aB/IeHU, pacXo0B 1
TemriepaTyp B cucteMax razocHabxenus» VICT' [IPT-012-12JTP-TIK (12 ma6opaTopHbIX
paborT)

3 BuptyasnbHbie 1abopaTtopHbie paboThl:  «JIabopaTopHbIi KOMITIeKC ['MpaB/IuKa»;
«['mIpoMaItMHbl ¥ THAPOTNIPUBO/IBD»; «VIccieoBaHHe OTKPBITOTO MIOTOKA;
«['uapaBIMuecKoe MoJe/TMPOBaHKUE KOJIBIEBBIX, TYITUKOBBIX, UM KOMOWHUPOBAHHBIX
TPYOOTIPOBOJHBIX CETei».

[TporpamMMHbIii 1abopaTopHbIi Komiieke "T'napaBaurka” (45 mabopaTopHbIX paboT)

4 KomniekThl niiakaToB (pasmep 560x800 mm):

4.1 | Komruiekr rakatoB «I'npasiavka v rugpornpusoa» 560x800 mm, 16 wir.
Vi306parkeHrie HaHECEHO Ha MJIACTUKOBYO OCHOBY TOJIIMHOM 4 MM 1 pasmepom 560x800 mm. M306paxkenue obiasaer
BOAOCTOﬁKHMH CBOMCTBAMH. Ka)KL[LIfI IJIdKaT UMeEeT 3JIEMEHTHI KPeIJIeHUA K CTEHe.

5 BJIEKTPOHHBIE I/IaKATBI [leMOHCTpalMOHHbIE KOMIUIEKCHI Ha 6a3e My/IbTUMeAHa-NPOeKTOpa (KOMITIEKT
3JIEKTPOHHBIX I1aKaToB Ha CD, MysbTuMeua-nipoekrop BENQ, HoyTOyK, 3kpaH 1,5x1,5 m):

5.1 | I'mapasnuka u rugponpusof (171mmrt.)

IIpe3enTanuu:

OCHOBBI IPUKJIAAHOW TH/IPABJIVKH;

'vapaBavuecKue MOTePHU 110 JyIMHe TPYOOIIPOBO/Ia;

Hacocb! 1 ruiponpuBoibl

Jlek1[uu Mo pa3zesny rujipaBauueckrie MalliiHbl

U |W[IN =

['Mpo31eKTpCTaHLMU




IIpunoxcerue

METOI[I/I'-IECKI/IE YKad3adaHHUA 110 0CBOEHHUI0 JUCIUIT/IMHBI

«I'mapaBIMyecKue MallluHbID»

1. Meroanueckue yKa3aHUsl AJIA O0yYamIUXCHA MO0 IUVIAHUPOBAaHUK) M OpPraHU3alUU
BpeMeHH, He00X0/[UMOr0 /ISl 0CBOeHUs JUCIUTIHHBI.

V3yueHne peKOMeH/yeTCs HauaTh C 03HAKOMJ/IeHHs1 ¢ paboueli Tporpammoil JUCIUIIHLI, ee
CTPYKTYPO#l M cojep>kaHuWeM paszienoB (Mofy/eii), ¢OHJOM OLIeHOUHBIX CPeJCTB, 03HAKOMUTBHCS C
yueOHO-MeTo[uUeCKUM U UH(OPMaIIMOHHBIM 00ecriedeHreM JIUCLUTTAHBI.

MuctunivHa «['MapaBavueckue MalllMHbI» COCTOMT U3 18 CBsi3aHHBIX MeXIy C000H0 TeM,
obecrieunBarOIMX MOC/Ie/IoBaTe/IbHOE U3yUueHre MaTepuara.

OO6yuenue 1o auciuruiMHe «['WapaBiMUecKre MalIWHBI» OCYIIECTBIISETCS B CJIEYIOLINX
dhopmax:

1. AyautopHble 3aHATHA (J1eKUWY, NTPaKTUYeCKre/CeMUHAaPCKUe 3aHATHUS).

2. CamocrosiTenbHasts pabora cryseHTa (TIOATOTOBKA K  JIEKLMSIM, [DAKTUUECKUM/
MIDAaKTUYECKUM 3aHSTHSM, TecTaM/pedepaTaM/IoKIagaM/3cce, U UHBIM (hopMaM MHUCBMEHHBIX PaboT,
BBITIOJTHEHUE aHau3a KelcoB, MHAUBUAYalbHasi KOHCY/IbTaLMs C TIPero/iaBaTesiem).

3. VntepakTBHble (OpMBI TIPOBeJileHUS] 3aHATUM  (KO/UIOKBUYM, JIEKLUSI-JUCKYCCHS,
IPYIINIOBOe pellieHre Kekica U J1p.hopMbl).

YueOHBII MaTepuas CTPYKTYPUPOBaH U UW3yuyeHHWe [JUCLUIUIMHBI TIPOWM3BOJUTCS B
TeMaTU4YeCKOM TI0C/1e[j0BaTe/IbHOCTH. Kak[oMy [OpakTUUeCKOMy/ CEeMWUHAapCKOMY 3aHATHU0 U
CaMOCTOSATE/ILHOMY H3yUeHWI0 MaTepuasia Tpe/lecTBYeT JieKIUsl 10 AaHHOW TeMe. OOyuaromyecs
CaMOCTOSATE/IbHO TIPOBOJAT TpeiBapUTE/IbHYI0 TMOATOTOBKY K 3aHATHIO, MPHMHUMAKOT aKTHBHOE U
TBOPUECKOEe y4acTHe B OOCYXIeHUM TeOpeTHYeCKUX BOMPOCOB, pa3bope MpoOOIeMHBIX CHUTyaldd |
TIOWCKOB TyTel WX pelleHWs. MHorue mnpo06sieMbl, U3ydaeMble B KypCe, HOCST [AWCKYCCHOHHBIM
XapakTep, UTO IMpeArosiaraeT WHTePAKTUBHBIM XapakTep TpPOBeJeHUs 3aHATUA Ha KOHKPETHBIX
rpumepax.

OrnuicaHye 1oc/ie/[0BaTe/TbHOCTH /IeHCTBUI 00yUaroIerocs:

[Ipy wu3yuyeHnH Kypca CJjiefyeT BHUMATe/JbHO C/IyllaTb U KOHCIIEKTUPOBaTh Marepuasi,
v3/laraeMblii Ha ayAUTOPHBIX 3aHATUAX. /[l ero mNOHMMaHUs M KayeCTBEHHOTO YCBOEHUS
pPeKOMeH/lyeTCs C/ie/lyIolasi Mocaej0BaTe/IbHOCTD [1eMCTBUIA:

1. Tlocne okoH4yaHWsi y4yeOHBIX 3aHSTUM [JI1 3aKpeIUIeHWs Marepuasa TPOCMOTPETb U
06ymMaTh TEKCT JIeKI[|H, MPOC/TYLIaHHOW CerofHs, pa300paTh pacCMOTpeHHbIe rpumepnbl (10 — 15
MUHYT).

1. [Ipy MOArOTOBKe K JIEKLIMM C/IeYIOLIero [AHsS TOBTOPDUTb TEKCT TMpeAbIAyIlei JeKLUH,
MoJyMaThb O TOM, Kakasi MO>KeT ObITh crieaytorasi Tema (10 - 15 muHyT).

2. B Teuenue Hefmenu BeIOpPAaTh BpeMs [ijisi paboThI C JIMTepaTypoi B 6ubmroTeke (o 1
yacy).

4. I1pu noAroToBKe K IMPAKTUUeCKOMY/ CEeMUHAPCKOMY 3aHATUIO [IOBTOPUTb OCHOBHBIE TIOHATUSA
10 Teme, W3y4YUTb MpUMephl. Pelllas KOHKDeTHYH CHUTyalyio, - IpeJBapUTeNbHO TMOHATb, KaKOMH
TEOpeTHUeCKUid MaTepuas HY>KHO HCII0/Ib30BaTh. HaMeTWTh TUlaH pelleHHs, MornpoboBaTh Ha ero
OCHOBe pelluTh 1 - 2 IpaKThyeckue cuTyaruu (y1a6.paboThr).

2. MetoanueckHe yKa3aHus 10 padoTe 00yJalomuxcsi BO BpeMs NMPOBeJAeHHs JIEKIHIA.

Jlektuu  fgatoT  oOyuaroIMMCsi  CHCTeMaTHM3WpOBaHHble  3HAHWS TI0  JTUCLIATUIMHE,
KOHLIEHTPUPYIOT WX BHMMaHWe Ha Haubosee CJAOXKHBIX M Ba)XKHBIX BOmpocax. JIeKnuu 0O0BIYHO
M371aratoTcsl B TPAJULIMOHHOM WU B MpobsieMHOM cTusie. [/ CTyZeHTOB B OOJIBIIMHCTBE C/y4YaeB B
npobiemMHoM ctume. TIpobsieMHBI CTUIBL TIO3BOJISIET CTUMY/IMPOBATh AKTWBHYHO IT03HABaTe/bHYIO
JesiTeNTbHOCTh OOYYaroIUXCsl M UX WHTepeC K AUCLUIUIMHe, (hOpMUPOBaTh TBOPYECKOEe MBbIILIEHHE,
nprberats K TPOTHUBOIIOCTAB/IEHUSIM U CPAaBHEHUSM, ZiesiaTh 0000IeHus, aKTUBU3UPOBaTh BHUMaHHe
00yuaroImuxcs MyTeM MOCTaHOBKY TIPOO/IEMHBIX BOTPOCOB, TOOIIPSTh JUCKYCCHIO.

Bo BpeMsi /eKLMOHHBIX 3aHSATHUN peKOMeHJYeTCsi BeCTH KOHCIIeKTHpOBaHHe yueOGHOro
MaTepHasa, obpaijaTh BHUMaHHe Ha (DOPMYJUPOBKH M KaTerOPWUU, PAaCKPHIBAIOIIME CYTh TOTO WU



WHOT'O SIBJIEHHS1, WJTH TTPOLIECCOB, BBIBO/IBI U TIPAKTUUECKHE PEKOMEeH/JallHH.
KoHcreKT nekiuy jydilie 1MofpasfesisiTh Ha MYHKTbI, coOM0/as KPacHyH CTPOKY. DTOMY B

OosbIiol cTerieHy OyyT CIIOCOOCTBOBATH BOIIPOCHI T/IaHA JIEKLIMH, TIPeZJIO’KEeHHbIe TIPerojaBaTesIsiM.

Cnenyer obpaijaTb BHMMaHWe Ha akleHTbI, BBIBOJbI, KOTOpbIe [ejlaeT TIperojaBaTe/b, OTMeYast

Haubosiee Ba)KHbIe MOMEHTHI B JIEKIIJMIOHHOM MaTepHasie 3aMeUaHHsIMHU

«BaKHO», «XOPOIIO 3allOMHUTE» U T.I. MOXKHO [le/laTh 3TO M C TOMOIIbI0 Pa3HOIIBETHBIX MapKepOB

WU pyuekK, TofuepKUBasi TepMUHbI U OTIpefie/ieHusl.

Llesecoobpa3Ho pa3paboTaTb COOCTBEHHYHO CHCTeMY COKpalljeHUid, abOpeBUaTyp ¥ CUMBOJIOB.
O/iHaKo TIpH Ja/ibHeHIel paboTe ¢ KOHCIIEKTOM CHUMBOJIbI JTyUllle 3aMeHUTb OObIYHBIMU C/IOBAMU ZI/1s1
ObICTPOTO 3pUTETBHOTO BOCTIPUSTHS TEKCTa.

Paborasi Haji KOHCIEKTOM JIeKLMi, HeoOXOAWMO WCIOb30BaTh He TOMBKO OCHOBHYIO
JIUTEpaTypy, HO U Ty JIUTEPATyPy, KOTOPYIO JOTIOJTHUTETEHO PEKOMEeH0Ba Tpero/jaBate/ib. VIMeHHO
Takasl Cepbe3Hasi, KPOIOT/IMBasi paboTa C JIeKLIMOHHBIM MaTepUasioM TI03BOJIUT TYOOKO OB/aZieTh
TeOopeTUYeCKUM MaTepHasiOM.

TematuKa JIeKLUH 1aeTcst B pabouei mporpaMmme JUCLIATUIMHBL.

3. MeTtoauueckue yKa3aHus o0yuarommmcs no NO/iIr0TOBKE K
NMPaKTHYECKUM/CeMHUHAPCKHUM 3aHATHSAM.

Ha mpakTu4eCcKunx/CeMHUHAaDCKUX 3aHSATHUSX TIPUBETCTBYETCS aKTHBHOE yuacThe B 00CYKAeHUH
KOHKPETHBIX CHUTYal|i, CIIOCOOHOCTb HAa OCHOBE TIOJYUYEeHHBIX 3HAaHWUM HaXOJUTh Haubosiee
3¢ deKTUBHbIE peIleHus] IMOCTaB/IeHHbIX TpobseM, yMeTb HAaXOJUTb TI0JIe3HBINA IOTIOTHUTETbHBINA
MaTepua 1o TeMaThKe CeMUHAPCKUX 3aHSITHM.

CTyieHTy peKOMeHyeTcs Cie[[yoljasi Cxema Mo/iIrOTOBKH K CEeMUHAPCKOMY 3aHSITHIO:

1. O3HakoMm/IeHHe C TIJIAHOM MpaKTHYeCKOro/CeMUHADCKOTO 3aHSITHS, KOTOPBIM OTpakaeT
coJiepykKaHue TIpe/IJI0yKeHHOUN TeMb;

1. TIpopaboTaTh KOHCIIEKT JIEKI[HA;

2. IIpounTaTh OCHOBHYIO U [JOTIOJTHUTE/ILHYIO JTUTEPATYPY.

B miporjecce rmoAroToBKH K MPaKTUYECKUM 3aHSATHSIM, He0OX0AMMO 00paTUTh 0C000e BHUMaHHe
Ha CaMOCTOsITeJlbHOE  WM3yueHWe DPeKOMeHJOBaHHOW  jureparypel. IIpu  Bcell  moJiHOTe
KOHCIIeKTHPOBaHUs JIEKL[UM B Hell HeBO3MOJKHO H3J/I0KUTh BeCh MaTepuas M3-3a JIMMUTA ayJUTOPHBIX
yacoB. [loatomy camocrosTenbHasi paboTa ¢ ydeOHMKaMH, Y4eOHBIMH TIOCOOWSIMH, HAy4YHOM,
CTIpaBOYHOM JIUTEPaTypol, MaTepuaiaMy TepUOJUUeCKUX W3aHui U VIHTepHeTa sIB/isieTCsl Haubosiee
3pdeKTUBHBIM ~ METOZOM  T[IOJIyUeHHUsl  JOTOJHUTeNbHbIX  3HAHWUM, TI03BOJISIET  3HAUMTETHHO
aKTUBU3WPOBATh TPOLIeCC OBJaZieHuss WH(popMaLuel, criocodcTByeT Oosee ryOOKOMY YyCBOEHHIO
M3y4aeMoro Marepuana, (JOpMHUpPyeT y CTYZEeHTOB OTHOIIeHWe K KOHKpeTHOH mpobsieme. Bce HOBbIe
TOHATHUSI TI0 W3ydaeMoil TeMe HeoOXOAWMO BBIyUHTb HAaW3yCTb W BHECTH B TJIOCCApUH, KOTOPBIH
1jesiecoobpa3Ho BeCTH C CAMOT0 Havasia U3y4eHus Kypca;

3. OTBeTUTH Ha BOIPOCHI I/IaHa [IPAKTUYECKOr0/CeMUHAPCKOr0 3aHATHS;

4. BuINOMHUTE AoMalllHee 3aJlaHUeE;

5. [IpopaboTatk TeCToBBIe 3a/jaHUs U 3a/JaUH;

6. [1pu 3aTpyAHeHUsIX CPOPMYIMPOBATH BOTIPOCHI K MperiofiaBaTestio.

Pe3ynbTaT Tako# paboThI I0/DKEH MPOSIBUTHCS B CIIOCOOHOCTU CTYZieHTa CBOOOJHO OTBETUTh Ha
TeopeTUYecKre BOIPOChI MPAKTHKyMa, BBICTYMaTh M YYacCTBOBATb B KOJIJIEKTUBHOM OOCYXeHUU
BOIPOCOB K3yuyaeMOM TeMbl, MPaBWIbHO BBIMNOJHATh MpPaKTUUeCKWe 3aZlaHusi W WHble 3aJlaHusl,
KOTOpbIe [IatoTCs B (POH/Ie OLIeHOUHBIX CPeCTB AUCLUTITUHBI.

3. MeTouuecKne yKa3aHusi 00y4aromuMCs M0 OpraHu3aliy CaMoCTOATe/IbHOM PadoThI.

Llesib opraHu3ali CaMOCTOSATEILHOM PabOThI 10 AMCLUTUIMHE «[ UApaBIMUeCcKre MallldHbD -
3TO0 yriybseHWe W pacIlivpeHye 3HaHWM B 00/1IaCTU OCHOBHBIX 3aKOHOB JI€HCTBUS T'M/IPABJINYeCKUX
MallvH; (popMUpOBaHHe HaBbIKa U MHTepeca K CaMOCTOSITe/TbHOM M03HaBaTe/TbHOU JesiTe/IbHOCTHU.

CamocTrosTenbHasi paboTa 00yJarolUXCsl SB/SETCS BaKHEUIITUM BHIOM OCBOEHUsI COZIeP>KaHUsI
JMCLIMTUIMHBI, TIOATOTOBKH K MPAKTUYECKUM 3aHATUSAM U K KOHTPOJIbHOM padbote. Crofia ke OTHOCSITCS
M camMoCTosTellbHOe yryyO/eHHOe wu3ydeHHWe TeM AuCUUIUIMHBL. —CamocrosiTesibHass pabota
TpeZiCTaB/isieT OO0 TOCTOSIHHO [eMCTBYIOIIYI0 CHCTEMY, OCHOBY 00pa3oBaTesibHOTO Tporecca M
HOCUT HCCJIeIOBaTe/IbCKUM XapakTep, UTO IOC/AYKUT B OyAylleM OCHOBaHWEM [jisi HaIMCAaHUS
BBIMYCKHOW KBaJTM(PHUKALIMOHHON pabOThI, MPAKTUUECKOTO TTPUMEHEHHS TT0/TyUeHHbIX 3HaHUM.



OpraHu3auysi CaMOCTOSTeTbHOW paboThl 00yUaromuXcsi OpDUEHTUPYETCS Ha aKTUBHBIE METOZbI
OBJIa/IeHHsl 3HAHUSIMM, pas3BUTHe TBOPYECKHWX CHOCOOHOCTeH, Tmepexoj OT TMOTOYHOTO K
VH/IUBU/Iy a/TU3UPOBAHHOMY OOyUeHHUIO, C yUeTOM MOTPeOHOCTel ¥ BO3MOKHOCTeH JIMUHOCTH.

[TpaBusibHasE oOpraHU3alysi CaMOCTOSITe/bHBIX Y4eOHbIX 3aHATHM, WX CHCTEMaTUYHOCTb,
1jesiecoo0pasHoe TJIaHUpOBaHMe paboyero BpeMeHW II03BOJISIET CTYJEeHTaM pa3BUBaThb yMEHHS U
HaBbIKM B YCBOEHMM M CHCTeMaTu3aliuy rpuobpeTaeMbIX 3HaHMM, obecrieurBaTh BBHICOKUM ypOBEHb
yCIleBaeMOCTH B Tieproy, 00yueHus, MO/IyYUTh HaBBIKU TIOBBILIEHHS MPO(eCCHOHATBHOTO YPOBHS.

[TogroroBKa K TMpakTUYeCKOMY 3aHSITUIO BK/IIOYaeT, KpoMe TIpopabOTKW KOHCIeKTa U
Tpe3eHTaly JIeKI[H, TIOWCK JUTepaTypbl (10 PeKOMEHJOBAHHBIM CIHMCKaM W CaMOCTOSITETbHO),
MOATOTOBKY 3aroTOBOK /i1 BBICTYIUIEHMM IIO BOIpPOCAaM, BBIHOCUMBIM /1 0OCYyXJeHus TI0
KOHKDeTHOUM Teme. Takue 3aroTOBKM MOTYT BK/IOUAaTb LIUTAThl, (DaKThl, COTIOCTABIE€HHE DPa3/IMUHbBIX
nosvuuid, cobctBeHHble MbIcaM. Ecmu npobnema 3avHTepecoBana 0O0ydYaroilerocs, OH MOXKET
MOATOTOBUTE pedpepar 1 BBICTYNUTH C HUM Ha TIPAaKTHUECKOM 3aHSTHH. [IpakTrueckoe 3aHsTHe - 3TO,
npeXxxJe BCero, AUCKyccusi, oOCy)XJeHrWe KOHKPeTHOM CHUTyaluM, TO eCTb IIpeJriosiaraeT yMeHue
BHUMATe/IbHO CJIyIIaTh WIEHOB Majioi IPYIIbl M MOJepaTopa, a TaKKe CTapaThCs BbICKA3aTh CBOE
MHeHUe, BbICKa3bIBaTb COOCTBEHHbIE WJleW U MpeJIoKeH!sl, YTOUHSATh Y 3a/jaBaTh BOIPOCHI KoJuleram
10 00CY>KIEeHUIO.

[Ipu moArotoBKe K KOHTPOJIbHOM paboTe oOyuaroLjuiicsi [JO/DKeH TIOBTOPSThH IPOMeHHBIN
Marepydas B CTPOTOM COOTBETCTBMM C yueOHOW MpPOrpaMMOM, WCIO/b3ysl KOHCIIEKT JeKUWd |
nUTepaTypy, pPeKOMeH/|0BaHHYyHO IpernofaBareseM. [Ipy HeoOXOJUMOCTH MOKHO 00OpaTUThCs 3a
KOHCY/IbTaL[eld 1 MeTOANYeCKOW TIOMOIIIBIO K TIPeTIo/iaBaTerIio.

CamocrosiTenbHasi paboTta peau3yeTcs:

— HeroCcpe/ICTBeHHO B MPOLecce ayJUTOPHBIX 3aHSITUH - Ha JIEKLUSX, MPAKTUYeCKUX 3aHITHSX;

— B KOHTaKTe C IperofiaBaTesieM BHe paMOK paCIIMCaHMs - Ha KOHCYJ/IbTaLUsX 10 yueOHbIM
BOIMPOCAaM, B XOZie TBOPYECKHWX KOHTAKTOB, TPH JIMKBUALWK 3a/0/DKEHHOCTEH, TIPH BBIIOTHEHUN
WH/VBU/YalbHbIX 3a[jaHUI U T.[.

— B Oubmuoreke, A0Ma, Ha Kadegpe TIpU BBHINOJHEHWH OOyYalOIMMCST yueOHBIX W
NpakTUUecKHx 3ajau.

Buzpt CPC v KpuTepuu OLIeHOK
(o 6anmnbHO-petiTuHTroBOM crcteMe I'THTY, CPC onjenuBaeTcs B 15 6anioB)
Pecdepat
Hoknag
Jcce
YuacTue B MepoIpusiTUsX

P

TeMbl i1 CaMOCTOSITe/IbHOM pabOThl MpOIMCaHbl B paboueil TIporpaMmMe AWCIUITAHBIL.
ObGheKTHBHBIM CPeJCTBOM OCYILIECTB/IEHHST O0y4YarolMMCs CaMOCTOSITe/IbHOM pabOThl SIB/ISIETCS
3/IeKTPOHHast H(POPMaIIMOHHO-00pa3oBaTe/ibHast Cpe/ia YHUBEPCUTeTa, KOTopasi 06ecrieurBaeT JOCTYII
K yueOHBIM TIUIaHaM, pabouMM TMporpaMmaM [JUCIHIMIUIMH (MOAyJel), TpaKTUK, K W3aHUsIM
3JIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM.



CocraBureib:

Houent xadenps
«TenyioTexHyKa ¥ rUIPaBIUKaY

COI'JTACOBAHO:

3aB. BhIITycKalouiei kad.
«TennorexHuKa U rujIpaBIuKay

Hupexrop JIYMP

: /%7/ / P.A-B Typayes /

// / / P.A-B. Typnyes /
¢

%&A. Maromaega /

Py
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