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1. Heap u 3a7a4 THCHHUILIHHDI:

OcHoBHasl 1eJib Kypca: «[ ' uapaBaIudecKue MaluHbD) SBIISETCS OCBOCHHE OCHOBHBIX 3aKOHOB JICHCTBUS
TUAPABIMYECKUX MAIIMH, a TaKKe METOJOB HUX IMPaKTUYECKOro mnpuMeHeHus. O3HaKOMIICHHE C
TUAPABIMYECKIMU MaIllMHAMHU M TCOPETUYECKUMH METOJIaMH pacueTa OCHOBHBIX HMX IapaMeTpPOB W
MpaBUJIaMU TI0JI00PA IO OCHOBHBIM XapaKTEPUCTHKAM.

3agaveii Kypca SBISETCS M3YYCHHE OCHOBHBIX (PU3MUYECKMX CBOWCTB KHUIAKOCTH, M3yYCHHE OCHOB
KMHEMaTUKU W JUHAMUKH  JKUJKOCTH W TPUMEHEHUE TEOPETUYECKOr0 Marepuana IMpU pacyere
Pa3IMYHBIX TUAPOCHUCTEM. VI3ydyeHHe BOIPOCOB JBMKEHHUS JKUIKOCTH B THAPABIWYECKUX MaIIMHAX
pPa3IMYHOTO HA3HAYCHUS.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
VYuebHasg nucuumiuHa «['MapaBauyeckue MaIlMHbBD» OTHOCUTCS K 4YacTH, GOpMHUPYEMOH y4aCTHUKaAMU
oOpa3oBaTenbHbIX OTHOWEHUH B ydeOHoOM IutaHe OIl nampaBnenust 13.03.01 «TemnosHepretnka u
TEIUIOTEXHUKa» M MpelycMOTpeHa Julsl H3ydeHus B 7 ceMmecTpe, Oa3upyercs Ha 3HAHUU
OOLIETEXHUYECKUX U CIEUUAIbHBIX JTUCHUIUIMH: «XUMHsD», «DPusuka», «Bpicmas maremarukay,
«Mexanukay, «TexHndyeckas TepMoIMHaMUKa», «I naporazoiuHaMHuKay.

B cBowo ouepenb, [AaHHBII < Kypc, IIOMHMO CaMOCTOSITEJIBHOTO 3HA4YEHUs, SBISETCS
HpPEIECTBYIOUIeH MUCHMIUIMHON JUIsl ClieNUalibHBIX KypcoB: TemyioBble ABUraTeld M HarHeTaTel,
TemioBble M aTOMHbBIE 3JIEKTPUUYECKUE CTAHLUU, TypOMHBI TEIJIOBBIX M ATOMHBIX 3JEKTPOCTAHILIMM,
TexHoOrMYecKue SHEProHocuTeNn npeanpusTuii, CucreMbl ra3ocHaOXeHHs, BOJOCHAOKEHUS MU
BOJIOOTBE/ICHUS.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHUS O JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH J0CTUKCHUA KOMIIeTEeHII M.



Taoauna 1

IInanupyemsie pe3yjbTaThl 00y4eHHs 10 AucuuiinHe (3YB)

Koa nmo ®I'OC NHaukaTopbl 10CTHKEHH S
OomenpodeccuoHaIbHbIE
3HATh:
OIIK-3. Cnocoben OIIK-3.1.  JIeMOHCTpHPYET  IIOHMMAaHHUE 6
[IEMOHCTPHPOBATH IIPHMEHEHHE OCHOBH;)D-( oo ABMeIA HAIKOCTH 1 — oOuIme 3aKOHBI M YPaBHEHUS HACOCOB U THPOATrPETaToB;
OCHOBHBIX CIIOCOGOB IOy YeHHUS, —  Kiaccuduranmio THJIPOITHEBMOTIEpEeIaY, obnactu

peoOpa3oBaHus, TPAHCIIOPTA U
UCIOJIb30BaHUS TEIUIOTHI B
TEIUIOTEXHUYECKUX YCTAaHOBKAX U
CUCTEMaXx.

rasa;

OIIK-3.2. Ilpumensier 3HaHUS OCHOB
THJIPOTa30IMHAMUKH JUTST pacueToB
TEIJTIOTEXHUYECKUX YCTAaHOBOK

NPUMEHEHHS THIPOTIPUBO/IA;

— METOJUKY pacyera M MPOCKTUPOBAHMS, THIPABIMYECKUX
MalIuH U 00bEMHBIX TUIpPOIIepeIay;

— OCOOEHHOCTM KOHCTPYKIIMM W pacyeTbl Ha 0€30macHOCTb,
MPOYHOCTh, HAJIC)KHOCTh U MPOU3BOJAUTEIBHOCTh PA3JIMYHBIX
THApPaBINYCCKUX CXCM.

yMeThb:
— pewarb THUIIOBbIE 3aJayd MO  TUJPABIMKE, BBIIOJIHAThH
OCHOBHBIE  PACYETHI U aHaJIM3UupoBaTh  paboTy

TUJIPaBIMYECKUX MalluH, OOOpYyJOBaHUS TUAPOCUCTEM,
CaMOCTOSITENIBHO MOAOUpPATh X, OCBaUBaTh HOBYIO TEXHHKY,
BbIOMpATH ONTUMAaJIbHBIE PEXKUMBI ee paboThl,
o0ecreunBaroIue KAaueCTBEHHOE BBITIOJTHEHHE
TEXHOJIOTUYECKUX MTPOLECCOB;

— TPUMEHATH OCHOBHBIE€ 3aKOHBI JAMCLUMIUIMHBI JUISL PELICHUS
3aJa4 NMPOEKTUPOBAHUSA, MOHTaXa M 3KCIUIyaTallUM CUCTEM
THJIPaBIMYECKUX MallMH U OoOOpyAOBaHUS M JOBOJKE
TEXHOJIOTUYECKHUX IIPOLECCOB;

— COCTaBJATH  THAPOIHEPreTUUECKUH  OamaHC  HACOCHOM
YCTaHOBKH, IIPUMEHATh  ypPaBHEHHWE JAMHAMHUYECKOTO
paBHOBECHSI PAaBHOMEPHOTO IMOTOKA, MPUMEHATh (POPMYJIBI
uis  ompeAeneHus — Kod(pQUIMEHTa  TUIPABIMYECKOTO
COTPOTHUBIICHUS;

— TIpPUMEHATh METOJMKHM pacuera W  I[POEKTHPOBAHMUS;
TUJPaBIMYECKUX MAIIMH U 00BEMHBIX THApOIIEepeay;

— TPOBOJHUTH pacuerbl Ha 0€30MacHOCTb, MPOYHOCTH,

HaaACKHOCTb n IMPONU3BOAUTCIIBHOCTDH PA3JIMIHBIX




THJPABIMYECKUX CXEM C YYETOM OCOOCHHOCTH KOHCTPYKIHHU
U YCJIOBUM IPUMECHEHHS.

BJIAJIETh:
OCHOBHBIMH TEOPETHYCCKUMHU U IKCIICPUMEHTAIbHBIMU
METOJIaMU MCCIICAOBAHUS B 00JIACTH MPOCKTUPOBAHUS,
MOHTaka M JIKCIUTyaTallid THAPOHACOCOB;
3aKOHAMU ¥ YPAaBHCHHSIMU CTATUKU U TUHAMUKH JKUJIKOCTEH
1 Ta30B;

METOIUKOI pacuera u MIPOCKTUPOBAHUS;
THJIPABIMYECKUAX MAIITUH.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HO# padoThI

Taoauna 1
Bcero CemecTpsl
Bupa yueOHoii padoThI 4yacos/ 3a4.e/1. 7 7

(0J0]0) 300 (00]0) 300
AyauTOpHbBIE 3aHATHS (BCEro) 51/1,4 16/0,5 51/1,4 16/0,5
B Tom uuncne:
Jlexnun 17/0,5 8/0,22 17/0,5 8/0,22
[TpakTHU4eCKHe 3aHsITH 17/0,5 4/0,11 17/0,5 4/0,11
CemuHapbl
JlaGopaTopHbie pabOThI 17/0,5 4/0,11 17/0,5 4/0,11
CamocrosiTeqibHasi padora (Bcero) 93/2,6 128/3,5 93/2,6 128/3,5
B Ttom uncne:
KypcoBast pabota (mpoekT)
PacuetHo-rpaduueckne paboThl
UTP 39/1,1 36/1,0 39/1,1 36/1,0
Pedepatst
Jlokmagsl
[Ipe3enTaunu
U (unu) Opyeue 6udvl camocmosmenbHou
pabomul:
IToaroroBka K J1abopaTopHBIM padoTaM 18/0,5 36/1,0 18/0,5 36/1,0
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroToBka K 3a4eTy, SK3aMeHy 18/0,5 36/1,0 18/0,5 36/1,0
Bua orueTHOCTH 3a4er 3a4er 3a4eT 3ayer
Oomast BCEI'O B yacax 144 144 144 144
TPYAOEMKOCTL | pep() g 3au. eAMHULAX 4 4 4 4
AMCHUILIHHBI




5. Coaep:xanue TUCHUIINHBI

Tabauna 3
Yacsl
Ne HaumeHoBaHHe pa3iena Hacer Hacer NPAKTHYeCKHX
JIEKLMOHHBIX J1a00paTOpPHBIX Bcero uacos
n/n AUCHHUILIMHBI 10 ceMecTpaM SAHSITHI saHSITH (ceMuHapCKuX)
3aHATHHA
00 | 300 | O®0 | 30 | OO | 300 | OPO | 300
1 ['mapomammmnel. [TopuiHeBbie 1 i 1 ’
HAaCOCHI.
1 1 2
’ IIpuBogHble Hacochl. Bosnyiinsie 1 ) 1 )
KOJIMaKH.
3 I'mppomammuel. JlonnacTHbIE 1 2 1 4
Hacocbl. Pabota HacocoB 1 1 )
4 | SIBneHue KaBUTAIL[MHU B HACOCE 2 1 4
5 | lleHTpOOEKHBIC HACOCHI. 2 1 4
JIBH>KEHME KUJKOCTH B HACOCE U
6 | OCHOBHOE ypaBHEHHE 1 1 1 1 2 2
LIEHTPOOEKHOT0 Hacoca.
7 CxeMbl 0OIHOCTYIIEHYAThIX 1 i 1 )
LIEHTPOOEIKHBIX HACOCOB. 1 1 )
2 [Tokazarenu paboThI 1 ) 1 4
LIEHTPOOEKHOT0 Hacoca.
LleHnTpoOeKHBIE HACOCHI TS
TOPSTYUX IPOAYKTOB.
9 | HupkyasiiiMOHHBIE HACOCHI. 1 1 - 1 1 2 2
XapakTepucTuKa HEHTPOOEIKHBIX
HAacOCOB.
3aKOoHBI OJI00US LIEHTPOOEKHBIX
10 | macocos [lapamnensHas pabora 1 - 1 2
LIEHTPOOESKHBIX HACOCOB
[TapannensHas pabora 1 1 )
LEHTPOOESKHBIX HACOCOB
11 | ycraHOBIEHHBIX Ha Pa3HbIX 1 - 1 2
HacOCHBIX cTaHuuAX. [lyck u
OCTaHOB HacOCOB.
12 | ITapoBble HacOChI 1 - 1 2
13 I'maponnHamMuyeckue nepenayu, 1 1 1 1 > )
MY (]TbI, TpaHCHOPMATOPHI
14 | O6beMHBIC HACOCHI 1 2 1 4
15 | I'mppaBinyeckue TypOUHBI. 1 2 1 4
16 | Typ60o0ypsl. ['uaponpuBo bl 2 1 4
CxeMbI THIPOTIPUBO/IA U CTIOCOOBI
17 | perynupoBaHus CKOPOCTH. 1 1 2
Knanassl. 1 3 1 5
18 JIpoccenbHbIe yCTPOUCTBA.
['MapoaKkKyMyJIATOPBL.
UTOro: 17 8 17 4 17 4 51 16
5.2. JIekKIIMOHHBIE 3aHATHS Taoaumna 4




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xanue pasaesa

2

3

['mapomammmnel.
HaCOCBHI.

[TopuiHeBbie

OO6mue cBeeHus o ruapomainraax. Hacocer u
ruaponsuratenu. Knaccuduxanus nacocos. [Tpunimn
NEHCTBUS TUHAMUYECKUX U O0BEMHBIX HACOCOB.
[TopurneBsie Hacockl. [IpuHImn paboTs! u
KJIaCCU(UKALIMS TOPITHEBBIX HACOCOB.

[IpuBOHBIE HACOCHI.
Bo3zaymineie konmnaku.

[IpuBonubie Hacockl. ['paduiku mogaun MPUBOTHBIX
HacocoB. Bo3ayiiHble KOJINMAaku U UX Ha3HAYEHUE.
Omnpenenenue pa3MepoB BO3AYIIHOTO KoJinaka. BiusHue
YCTaHOBKH BO3J1yIIIHOTO KOJIIIaKa Ha IIPOLECC
BCAChIBaHMs M HATHETAHMUSL.

['mapomammuel. JlonmactHbIE
Hacockl. Pabora HacocoB

OcHoBbI TeOpHUH MOA00uUsT HacocoB. OCHOBHBIC
napaMmeTpbl HacocoB. JlomacTHBIE HACOCHI.
KoaddunmenT ObICTpOXOTHOCTH. THIIBI JTOMACTHBIX
HacocoB. [Ipumenenue Gpopmyn noaolus g nepecyeTa
XapaKTEPUCTHK HAcOCOB. PeryiampoBanue nmogaqm.

SIBJIeHHWE KaBUTALIMU B HAcCOCE

[TocnenoBarenbHOE U NapalIEIbHOE COCIUHEHUE
HacocoB. SIBneHue kaBuranuu. KaBurannonHas
xapakrepucTtuka. KaButanuonHsliii 3anac. @opmyia
PynneBa u ee npuMeHeHHeE.

LlenTpoOEKHBIE HACOCHI.

IlenTpoOEKHBIE HACOCHI. Y CTPOKCTBO U KiIacCuPUKaIUs
IEHTPOOEIKHBIX HACOCOB. OCHOBBI OTHOPa3MEPHOMN
TEOPHH LIEHTPOOSIKHOTO HAacoca. Apmarypa
IIEHTPOOCIKHBIX HACOCOB.

JIBM>KeHUE AKUJKOCTH B HACOCE
U OCHOBHO€ YPAaBHEHHE
LEHTPOOEKHOT0 Hacoca.

JIBYDKEHHE KHUJIKOCTH B pab04YeM KoJiece IIEHTPOOSKHOTO
Hacoca. OCHOBHOE ypaBHEHHUE IIEHTPOOEKHOTO HAcoca.
VYpaBHeHHe paboThl peasbHOro Hacoca. TeopeTrueckas
MIPOU3BOIUTENIBHOCTD LIEHTPOOEKHOT0 Hacoca. [Ipoduip
JIONIATOK LIEHTPOOEKHOr0 Hacoca.

CXGMI)I O)IHOCTynquaTBIX
IEHTPOOEIKHBIX HACOCOB.

VYpasHenue Oiniepa. CxeMbl OJTHOCTYIEHYATBIX
LEHTPOOEKHBIX HACOCOB. TeopeTndyeckuii Harop Hacoca.
ITonesusrt Hanop. IloTepu sHepruu B Hacoce.
HopmanbHbli psii HEHTPOOEKHBIX HACOCOB.

[Tokazarenu paboThI
LEHTPOOEKHOr0 Hacoca.

3aBHCHUMOCTH MPOU3BOAUTEIHLHOCTH IIEHTPOOEKHOTO
Hacoca ero Haropa 1 nmoTpedasieMoil MOIIHOCTH OT YHCIIa
00opoToB pabouero koneca. Cepus Konec u
kod(purment 6pIcTpoX0AHOCTU. PerynupoBanue nogauu
HEeHTpoOeXHOro Hacoca. OceBoe AaBlIEHHE, BBICOTA
BCACBHIBaHUS IIEHTPOOEKHOTO Hacoca. MOITHOCTH Hacoca
Y KIIJT.

[lenTpoOexHBIE HACOCHI JTSI
rOpsTYMX IPOAYKTOB.
[{upKyIsIHOHHBIE HACOCHI.
XapakTepucTuka
LEHTPOOEKHBIX HACOCOB.

[{enTpoOexHbIe HACOCHI AJIs TOPSYUX MPOAYKTOB. PaboTa
Hacoca Ha TpyOompoBox. IlocmemoBatenmpHass w
napajuienpHass  paboTa HacOCOB. XapakTepucTuka
IEHTPOOEKHBIX HAcOCOB. LIMPKYyISIMOHHBIE HACOCHI.
XapakTepuctuka  TpyOOIpOBOIOB npu  pabore
neHTpobexxkHoro Hacoca. HeycroitumBasi pabora Hacoca.
3aBHCHUMOCTh MKy MPOU3BOIUTEILHOCTHIO, HATIOPOM H
YUCJIOM 000POTOB Hacoca.




10

3aKoHEbI 10100Us
IIEHTPOOEKHBIX HACOCOB
[TapannenpHas paborta
IIEHTPOOEIKHBIX HACOCOB

3akoHBl ~ MOJAOOMS  IEHTPOOEKHBIX  HACOCOB U
kodurment OBICTPOXOIHOCTH. N3menenune
XapaKTePUCTHKHU IEHTPOOCIKHBIX HACOCOB MPU OOTOYKE
koseca. [lapamienbHas paboTa EeHTPOOEKHBIX HACOCOB C
OJIMHAKOBBIMHM  XapakTepucTukamu.  [lapammenpHas
paboTta  I[EHTPOOEKHBIX HACOCOB C pa3HbIMU
XapaKTePUCTHKAMHU.

11

[TapannensHas paboTa
IIEHTPOOEIKHBIX HACOCOB
YCTaHOBJICHHBIX HA Pa3HbIX
HacOCHBIX cTtaHuuAX. IIyck u
OCTaHOB HACOCOB.

[TapannensHas ~ paboTa  HEHTPOOEKHBIX  HACOCOB
YCTAHOBJICHHBIX Ha Pa3HbIX HACOCHBIX CTAaHLOUAX.
[TocnenoBarenbHas paboTa HEHTPOOEKHBIX HACOCOB.
OceBoe pnaBiaeHME U CHOCOObI €ro pasrpysku. Ilyck
HEHTPOOEKHBIX HACOCOB M yX0xa 3a HuUMH. CpaBHEHHE
rmapaMeTpoB pabOThl IEHTPOOEKHBIX M  JIOMACTHBIX
HacocoB. JlOCTOMHCTBAa M HEIOCTAaTKU IEHTPOOESKHBIX
HAaCOCOB.

12

HaPOBLIe HaCOCHI

ITapoBbie  Hacocwl.  [IpsMopelicTByIOlIME  MapoOBHIE
Hacocbl. OpHOUMIMHIpOBBIE Hacochl.  Pacxon mapa
MPSIMOJICHCTBYIOIIIUMHU HACOCaMHU. Omnpenenenue
JMaMeTpa NapoBbIX IIHJIMH]IPOB.

13

IMuapoauHamMudeckue nmepeaayu,

MyQThI, TpaHC(HOPMATOPHI

Haznauenue u o0nactu MIPUMEHEHHUS
TUAPOAMHAMUYECKUX mTepenad. [IpuHumn nedcTBus u
kinaccudukanusa. Pabouwe KUAKOCTH. YCTPOHCTBO H
pabouwnii mporiecc ruapomyPpTel. OCHOBHBIC TTAPAMETPHI,
ypaBHEHUS u XapaKTEPHUCTHKA. VYerpoiictBo,
kiaccupukanusi,  paboyuii  MpOIECC,  OCHOBHBIC
napaMeTpsl U ypaBHEHUS THAPOTPaHC(HOPMATOPOB.

14

OO0BeMHBIE HACOCHI

OO0beMHble Hacocel. [lpuHnun  nelicTBus, oOuiue
CBOWCTBA M  Kiaccudukanus. [TopuiHeBble U
IUTYHKEPHBIE HACOCHI.

WnpukaropHas nuarpamma. I'paduku uieanpsHol nojaun
U ee HepaBHOMEpPHOCTb. JluadparMeHHbIE HaCOCHI.
PoTopHBIe HACOCHI M TMIPOJIBUTATEIN.

15

I'unpaBnuueckue TypOUHBI.

I'unpaBnuueckue TypOouHbl. OCHOBHBIE THIIBI TYPOUH.
OcHoBHble pacueTHble ypaBHeHus. KII/I TypOunsl,
MOIIHOCTb TYPOUHBI.

16

Typ6oO0ypsl. 'mapornpusoabt

TypOuns! TypO0Oypa U NPUHIMIT €r0 AeHCTBHSL.
TpebGoBanusi, peabsIBIsEMbIE K TypOoOypam.
OCHOBHbBIE MOHATHS U 3JIEMEHTHI THIPONPUBO/IA.
[Mpunnun ero nevictBus. Kinaccudukaims o0beMHBIX
THJIpOnpuBOIOB. [lpoccenbHoe U 00bEMHOE
peryJIupoBaHHE CKOPOCTH.

17

CxeMbl THIPONIPHUBOJIA U
CIOCOOBI PEryIMPOBAHUS
ckopoctu. Knananer.

I'maponpuBoa ¢ APOCCETBHBIM PETYIHUPOBAHUEM.
OcHOBHBIE cXeMbl. XapakTepucTuku. ['maponpuson ¢
00BEMHBIM peryiarpoBaHreM. OCHOBHBIE CXEMBI
XapaKTEPUCTUKH, TPEUMYILECTBA U HEJOCTATKU
[IpuHIUI NENCTBUS, YCTPONUCTBO U XapaKTEPUCTUKU
KJIAIIaHOB.

18

JIpoccenbHbIe yCTPOUCTBA.
['mapoakkymyATOpBI.

HpoccenbHble ycTporictBa. Ha3znaueHue npuHIMI
JEUCTBUS U XapaKTePUCTUKU. [ MAPOaAKKyMyISTOPHI.
PUIbTPBL.

5.3. JlaGopaTopHbIe 3aHATHUS




Taoauua 5

Ne
HaumenoBanme pa3jaena
n/n HaumeHoBaHue J1a00OpaTOPHBIX padoT
AUCHHUIJIMHBI
1 ['mppomamvHel. Jlonacthseie | [Tapamerpuyeckue HCHOBITAHUS — LIEHTPOOEIKHOTO
Hacockl. Pabota HacocoB Hacoca.
KaBurannoHHsie UCHIBITAHUS [IEGHTPOOEKHOTO
2 SIBneHne kaBuTaMU B HacOCE
Hacoca.
L{enTpOoOE)KHBIE HACOCHI.
3 HcnpiTanue HeperyaupyeMoro 00beMHOro Hacoca.
4 HcnpiTanue ruiponpuBo/ia ¢ 00beMHBIM
pEryJIUPOBAHUEM.
5 HcnprTanue ruiponpuBo/ia ¢ NOCIe10BaTEIbHBIM
JIpocceneM
6 Cxembl THIpoNIpuBOIa U HcnplTaHue ruaponpuBofa C  MapajljIesIbHBIM
CIOCOOBI peryJIupoOBaHUs JpoccesieM
ckopoctu. KnanaHssl. .
7 JIpoccerbHbIE YCTPOHCTRa. HcnprTanust ruipoAMHAMUYECKON nepeadi.
I'nApOAKKyMyIATOPEL. PacnipenenurensHsle ycrpoiictBa. HazHaueHue
8 MPUHLUI JCHCTBUSA U OCHOBHBIE TUIIbI
(30JI0THUKOBBIE, KPAHOBBIE, KJIALIAaHHBIE).
Krnaccudukanus 065eMHBIX THIPONPUBOIOB 110
9 XapakTepy JBUKEHHS BBIXOJHOTO 3B€HA U JIPYIHM
MIPU3HAKAM.

5.4. IIpakTnyeckue (CEeMUHAPCKHE) 3AHATHS

Tabauna 6
Ne
HaunmenoBanue pasjaena
n/n Coaep:xanue pasaeia
AUCHHUIJIMHBI
Omnpenenenue pa3MepoB BO3TYIIHOTO KOJIIAKA.
IIpuBoaHsbIe Hacockl. Bo3aymiHbie pell p P Y
1 COIIAKE BiustHue yctaHOBKHM BO3YIIHOTO KOJIIIAKa HA
' MIPOIIECC BCAChIBAHUSI U HATHETAHMSI.
I'mppomaruunel. JlonactHbie
2 OCHOBBI TEOpUH MOJO00HUST HACOCOB.
Hacochl. PaboTa HacocoB
3 KaBuranmonnsiii 3anac. @opmyia Pynnesa u ee
SIBneHne KaBUTAllMU B HACOCE MIPUMEHEHUE.
4 OCHOBBI 0JTHOPa3MEPHON TEOPUHU LEHTPOOEIKHOTO
Hacoca.
OcHOBHOE ypaBHEHUE IIEHTPOOEKHOIO HAcOCa.
ITocTpoenue napaniaenorpaMMsbl CK TEH.
[{eHTpOOEKHBIE HACOCHI. OCTPOCHHE Tapajlieiiorp cropocte
5 VYpaBHeHue paboThl peaJbHOro Hacoca.
Teopetnueckas MpoOU3BOIUTENBHOCTH paO0OYETO
KoJleca IEHTPOOeKHOT0 Hacoca.
OrnpeneneHue 3aBUCUMOCTH MEXITY
[Tokazarenu paboThI
6 IIPOU3BOAUTEIBHOCTHIO, HAIIOPOM U YUCIIOM
[EHTPOOEIKHOTO HACOCA.
000pOTOB Hacoca.




[leHTpOOEKHBIE HACOCHI JIJISI Pacuet BBICOTHI BcachlBaHUS LICHTPOOEHKHOTO
FOPSTYUX MPOIYKTOB. Hacoca. I3MeHeHne XapaKkTepUCTUKU
7 | HupKy/IS1MOHHbBIE HACOCHI. HEHTPOOEKHBIX HACOCOB MPHU 00TOUYKE KOJIeca.
XapaKkTepuCTHKa LEHTPOOEKHBIX 3aKOoHBI TO100MS IEHTPOOEKHBIX HACOCOB U
HACOCOB. K03 GHUIMERT OBICTPOXOTHOCTH.
3aK0HBI MOJ00USI IIEHTPOOEIKHBIX
[TapannensHas paboTa EHTPOOESKHBIX HACOCOB
8 HacocoB IlapaiensHas paboTa
YCTaHOBJICHHBIX Ha Pa3HbIX HACOCHBIX CTAHIIMSIX.
IECHTPOOCIKHBIX HACOCOB
IapasnenbHas pabora Pacxon mapa NpsAMOAEHCTBYIOIIUMH HACOCAMHU.
LICHTPOOECKHBIX HACOCOB OmnpeienicHre THaMeTpa MapoBbIX [HIHH/IPOB.
g | YCTAHOBJICHHBIX Ha PasHbIX NHuKaTopHAas AMarpaMMa 0ObeMHBIX
HACOCHBIX CTaHIUAX. IIyck u .
HacocoB. [ paduku uaeapbHOM MOIauu U e
OCTaHOB HacocoB. IlapoBeie
HACOCHI HEPaBHOMEPHOCTb.

6. CamocrosiTesqibHasi padoTa CTYI€HTOB 10 IMCIUIIMHE

6.1 Borpochl 1J1s1 CAMOCTOATEILHOTO M3Y4YeHHUs

n/n

TeMbl 1J1s1 CAaMOCTOSITEIHLHOIO N3y4CeHUS

[TopuineBsle Hacochl. [IpuHIMNI pabOTHI U KJIacCU(PHUKAIMS HOPIIHEBBIX HACOCOB.

Bnusaue YCTAHOBKH BO3YIIHOI'O KOJIIIaKad Ha IMPOICCC BCACbIBAHWA U HAHCTAHMA.

TuIIBI TOOACTHRIX HACOCOB.
OcHOBHBIE TapaMeTpbl HACOCOB. JlomacTHBIE HACOCHI.

SBnenue kaButanmu. KaBurannoHHas xapakrepuctuka. KaBuralmoHHbl 3anac.

[lenTpoOEKHBIE HACOCHI. Y CTPONCTBO U KilacCU(UKaIMs IEHTPOOEKHBIX HACOCOB.

AN (B W N =

[{eHTpoOEKHBIE HACOCHI Ul TOPSIYUX MPOAYKTOB. Pabora Hacoca Ha TpyOOMpPOBOI.
[MocnenoBarenbHas U apajuiesibHasi padoTa HaCOCOB.

HYCK I.[eHTp06e)KHBIX HAaCOCOB U yXOJ 34 HUMH. CpaBHeHI/Ie napamMeTpoB pa60TBI
IIGHTpO6€)KHBIX " JIOIMaCTHBIX HACOCOB. I[OCTOI/IHCTBa 1 HEAOCTAaTKH IIGHTpO6€)KHI>IX
HaCOCOB.

Haznauenue u obnactu npuMeHeHUs TUApoAMHaMUYeckux nepenad. [IpuHun
AeWicTBus U kiaccudukanus. Pabouune )KUAKOCTH.

O6bemubie Hacochl. [IpuHIMN [eWcTBHs, OOIIME CBOWCTBA M KJIACCU(PUKAIIMS.
[TopiiHeBbI€ U MITYH)KEPHBIE HACOCHI.

10

TypOuns! TypO0Oypa 1 mpUHLIKII ero AelcTBUsA. TpeboBaHuUs, IPEAbIBISIEMbIE K
TypOoOypam.

11

OCHOBHBIE OHATHUS U 3JIEMEHTHI TUIponpuBoaa. [[puHIMI ero aencTBus.
Krnaccudukanus 00beMHBIX THAPOIPUBOIOB.

12

I'mpponpuBon ¢ OpPOCCENBHBIM  PETYJIUPOBAHUEM. OCHOBHBIE  CXEMBI.
XapaktepucTuku. [ uaponpuBoa ¢ 00beMHBIM perynupoBaHreM. OCHOBHBIE CXEMBI
XapaKkTEPUCTUKH, IPEUMYIIIECTBA U HENOCTATKU

6.2. Temn1 PI'P.

PacueT kopoTkoro Tpy0oIpoBo/ia C HACOCHON YCTaHOBKOM

Pacuer nyimmaHOTO TPpYyOOIIPOBO/Ia C HACOCHOW YCTAaHOBKOM

[Tox6op Hacoca JuIst epeKayuBaHMsl Pa3IYHbIX BUAOB MPoayKToB: Hedru;

[TonGop Hacoca As nepekaunBaHus Pa3IMUHbIX BUAOB MPOAYKTOB: butyma.

DN R W] —

[Ton6op Hacoca I epeKayMBaHUs Pa3IMYHBIX BUI0B MPOIYKTOB: MoJoKa.




6 | IToxOop Hacoca ams mepeKaunBaHusl pa3IMYHBIX BUJOB MIPOAYKTOB: Bospbl.

[TonGop Hacoca ass nepekaurBaHus pa3iIMdHbIX BUIOB MPOIyKTOB: Maca.

[TonGop Hacoca as mepekaunBaHus Pa3IMUHbIX BUAOB MPOAYKTOB: beH3uHa

9 | Pacuer HacOCHOH yCTaHOBKHU

6.3 YueOHO-MeTOAM4YeCKOe U NH(POPMAILTHOHHOE 00ecleYeHre CaMOCTOATEIbHOU
padoTbI

1. 3yiikoB A.JIL. I'mapasnuka. Tom 2. HarmopHble ¥ OTKpBITBIE TOTOKU. [ HapaBiinKa cOOpYKEHUN
[DnexTponHbIi pecypc]: yueonuk/ 3yiikoB A.Jl., Boaruna JI.B.— DnekTpoH. TEKCTOBBIE
nanubie.— MockBa: MUCHU-MI'CY, ObC ACB, 2018.— 400 c.— Pexxum nocryna:
http://www.iprbookshop.ru/86298.html.— 3BC «IPRbooks»

2. HlenkoBuukoB M.C. I'mapocTaHuy ¥ THAPOMAIINHBI [ DIIEKTPOHHBIN pecypc]: Kype JeKIuit/
HlenkoBHUKOB M.C.— D51eKTpOH. TeKcToBbIe JaHHble.— M.: MOCKOBCKasi TOCyAapCTBEHHAs
akaziemusi BogHoro tpaicnopta, 2009.— 105 c.— Pexum nocryna:
http://www.iprbookshop.ru/46700.html.— 3BC «IPRbooks»

3. bopucos b.II. ['mapaBnuueckuii pacyeT ruponepesadyu [IeKTPOHHbBINA PeCypc]|: METOIUYECKHE
yKa3aHUA K BBIMOJHEHHUIO JOMAIIHETO 3aJaHus 110 AUCHUIUIMHE «OOBEMHBIC THIPOMAIIIUHBI 1
ruaponepenauny/ bopucos b.I1.— DnekTpoH. TekcToBbIe naHHbIe.— M.: MOCKOBCKUit
rocy/1apCTBEHHbIN TeXxHn4Yeckuil ynuepcuretr umenu H.O. baymana, 2010.— 32 c.— Pexum
nocrymna: http://www.iprbookshop.ru/30955.html.— 9BC «IPRbooks»

4. CeBoctbsaHOB A.B. Pacuér Tpy0o0onpoBoa0oB [ DNIEKTPOHHBIN pecypc]: METOJUUECKHE YKa3aHUsI K
pacuérHoil pabote no aucuuiunHe «I'naporazonunamuka»/ CeBocTbsiHOB A.B.— DiekTpoH.
TEKCTOBbIE JaHHble.— Jlumnenk: Jlunemnkuit rocy1apcTBEHHbIN TeXHUYEeCKUi yHUBEpcUuTeT, DbC
ACB, 2014.— 53 c.— Pexum nocrtyna: http://www.iprbookshop.ru/55149.html.— 3bC
«IPRbooks»

5. Kysnenos B.C. HcnblTanus mecTEpeHHOT0 Hacoca [ DJIEKTPOHHBIN pecypc|: METOANYECKHE
yKa3aHMsI K BBIIIOJIHEHHUIO J1a00paTOpHOM pabOThI IO TUCHUIUIMHE «MexXaHHUKa )KUIKOCTH U ra3an/
Kysnenos B.C., IlTa6nosckuit A.C., SApon B.B.— DnexTpoH. TekcToBbIE faHHBIe.— M.:
MockoBCKuUl TOCYJapCTBEHHBIN TexHUUeckuil yHuBepcuteT umenu H.D. baymana, 2014.— 20
c.— Pexxum noctyna: http:// www.iprbookshop.ru/30876.html.— 3B5C «IPRbooks»

7. OueHo4HbIE CPeACTBA
7.1. Bonipochl K pyOe;KHBIM aTTeCTALMAM

7.1.1 Bonpochl K nepBoii py0e:KHOH ATTeCTAIINN

1. O6mue cBeaenus o ruapomMarnaax. Hacocsl u rugpoasurarenu. Kiaccudukanus HacocoB.
2. IlpuHnmn nelcTBUS TMHAMHUYECKUX U 00HEMHBIX HACOCOB.

3. [NoprHeBsie Hacockl. [IpuHImI paboTh! U K1accu(UKaIMs MOPIIHEBBIX HACOCOB.

4. TlpuBoaHbie Hacockl. ['paduku Mo1a4M TPUBOIHBIX HACOCOB.

5. Bo3ayuHblie Komaku U ux HazHaueHue. OnpeeneHue pa3sMepoB BO3AYIIHOTO KOJIIAKa.

6. BausgHue ycTaHOBKM BO3IYIIHOIO KOJIMAKa Ha MPOLIECC BCACHIBAHUS Y HATHETAHUS.



7. OcHOBBI TeOpHUU 000Ms HacocoB. OCHOBHBIE MTapaMETPhl HACOCOB.

8. Jlomactupie Hacochl. KoadduimeHT OBICTPOXOTHOCTH.

8. Tunsl nonacTHEIX HacocoB. [IpuMenenue GopmMyn mogoOUs Ui IepecueTa XapaKTEPUCTHK HACOCOB.
PerynupoBanue nogauu.

9. IlocnenoBarenbHOE U MapajIEIbHOE COEAUHEHUE HACOCOB.

10. SIBnenune kaButanuu. KaBuTannoHHas XapakTEpHUCTHKA.

11. KaBurtanmonnsiii 3anac. ®opmyna PyaHesa u ee npumeHeHue.

12. Yto Takoe KaBUTALMsI, KAKOBBI €€ BHEIIHHE NMPHU3HAKU? YTO HA3bIBAETCS KAaBUTALMOHHBIM 3aI1aCOM
Ah 1 KaK ero onpeaenuTh NPU UCTIBITAHUAX ?

13. Yro Ha3pIBaeTCs KPUTUYECKUM KaBUTAIIMOHHBIM 3armacoM Ahkp?

14. Yro Ha3pIBaeTCs AOMYCKaeMbIM KaBUTAIIMOHHBIM 3aracoM Ahjomn?

15. ®opmyna PyaneBa miist onpeieieHnsl KpUTHYECKOTO KaBUTAIlMOHHOIO 3araca?

16. Yto Takoe BbICOTAa BCACHIBAHUS U KaK OHA CBsA3aHa C KaBUTALUEH?

17. Yto Ha3pIBaeTCA KaBUTAIIMOHHON XapaKTEPUCTUKOW M KaK OHa M300pakaeTcs rpadguiecku?

18. YTto Ha3bIBAaETCs YaCTHOW KaBUTALIMOHHON XapaKTEPUCTUKON U KaK €€ MOJyYUTh IPU UCIBITAHUAX?
19. LlentpoOexHbie HACOCHI. Y CTPONCTBO U KiacCU(PUKALIUA IEHTPOOESIKHBIX HACOCOB.

20. OcHOBBI OJJHOPA3MEPHON TEOPUU LIEHTPOOEKHOI0 Hacoca. ApMarypa HEHTPOOEKHBIX HACOCOB.

21. JIBrkeHue )KUIKOCTH B pabodyeM KoJiece eHTpoOexHOoro Hacoca. OCHOBHOE ypaBHEHUE
LEHTPOOEKHOTO Hacoca.

22. YpaBHeHUE paboThI pealbHOro Hacoca. TeopeTuueckas MpOU3BOUTENLHOCTD LIEHTPOOESKHOTO
Hacoca.

23. Ilpoduis momaTok HEHTPOOEIKHOTO HAacoca.

24. Ypasuenue Jitnepa. CxemMbl OJHOCTYIIEHYATHIX EHTPOOEKHBIX HACOCOB.

25. Teoperuueckuii Hanop Hacoca. [lone3HbIi Harop.

26. ITotepu sHeprun B Hacoce. HopManbHBIN psi/] HEHTPOOEKHBIX HACOCOB.

27. 3aBUCUMOCTH MPOU3BOAUTEIHLHOCTH IIEHTPOOEKHOTO HACOCa €ro Haropa 1 MoTpedasieMoi MOITHOCTH
OT 4rcita 000poTOB pabodero Koseca.

28. Cepus konec ¥ KO3((PUIMEHT OBICTPOXOAHOCTH.

29. PerynupoBaHue 1noAayu [eHTPOOEKHOTo Hacoca.

30. OceBoe faBieHME, BBICOTA BCAChIBAaHUS LIEHTPOOESKHOTO Hacoca. MOIIHOCTh Hacoca U KIIJ.

O0pazerl OmieTa K IepBoil pyOeKHON aTTecTalluu

MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBaHus PO
I'po3HeHCKHiT rocy1apCTBEHHBIN HEPTSIHON TeXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MusunoHIKoBa
HHucTuTyT 3HEpPreTHKN
Kageopa «Tennomexuuxa u euopagnuxay

Bbuaer Ne 1

IlepBas DV6C)KH8.$I aTrTeCcTanus

I[I/ICL[I/IHJII/IHaI «['mapaBjndyecKue MAIIMHbI

1. SBnenume kaButanuu. KaBuTanroHHas XxapaKTepHUCTHKA.

2. Twumnsl nomacTHBIX HacocoB. [Ipumenenue hopmys mogo0us Jyisl mepecyeTa
XapaKTePUCTHK HACOCOB. PerymmpoBanue moavm.

3. TlpuBonusie Hacockl. ['paduku nogauu NPUBOIHBIX HACOCOB.

3aB. kaeapoii «TernoTexHuKa U THIPABINKA T.b.23upbaes

7.1.2 Bonpochl KO BTOPOii pPYOe/KHOI aTTeCTANHI

1. Yro Ha3piBaeTcs OOBEMHBIM HACOCOM, KakWe BBl 3HaeTe OOBEeMHbIE Hacochl? UTO Ha3bIBaeTCs
XapaKTEePUCTHKON 00beMHOT0 Hacoca? M300pa3uTe XapakTepUCTUKY 3TOTO Hacoca.

2. HazoBHTe M NOSICHUTE OCHOBHBIE TEXHHYECKHE IMOKa3aTEIN OGBCMHBIX HacocoB. UTo Ha3bIBaecTCs
HAlOpHOM  XapaKTepUCTHUKOM OOBEMHOIO HEpPEeryJupyeMoro Hacoca, KakoBo e€ rpaduueckoe
n3zobpaxxenue?



3. Uto Takoe KOI(PPUIMEHT yTeueK Hacoca U KaK OH CBsI3aH ¢ 00BEMHBIM KOI(PPUITMESHTOM MOJIE3HOTO
EUCTBUS?

4. HanuimmTe U MOSICHUTE YpaBHEHUE HAIOPHOM XapaKTePUCTUKU 0OBbEMHOT0 Hacoca.

Kak onpeznenuTs MOLTHOCTh IPUBOAHOTO JIBUTATENsl 00BEMHOI0 Hacoca IO €ro napaMeTpam.

5. Kakue Hacochl Ha3bIBalOTCS POTOPHBIMU PalialbHO-NOPIIHEBBIMU, OCHOBHBIE CBEACHMSI O HUX?

6. 1310x1TE OCHOBHBIE CBE/IEHUS O POTOPHBIX aKCHAJIbHO-IIOPIIHEBBIX Hacocax?

7. LleHTpOOEKHBIE HACOCHI ISl TOPSIYUX MTPOAYKTOB.

8. PaGota Hacoca Ha TpyOomnpoBoa. [locnenoBarenbHas u napasiesnbHas paboTa HaCOCOB.

9. XapakTrepucTtuka LeHTpOOEKHbBIX HACOCOB. LIMPKyIIALIMOHHBIE HACOCHI.

10. Xapakrepuctuka TpyOOIpoBOAOB IpU paboTe LEHTPOOESKHOTO HAcoca.

11. HeycroituuBas paboTta Hacoca. 3aBUCUMOCTb MEXJy IPOM3BOJUTEIbHOCTHIO, HAIIOPOM U YHCIOM
000pOTOB Hacoca.

12. 3akoHbI MO00US IEHTPOOEIKHBIX HACOCOB U KOA(D(PHUITMEHT OBICTPOXOTHOCTH.

13. 3MeHeHmne XxapaKTepUCTHKH LIEHTPOOESKHBIX HACOCOB IMPU 0OTOUKE KoJeca.

14. TTapamienbHas paboTa LHEHTPOOEKHBIX HACOCOB € OJMHAKOBBIMU XapaKTEPUCTUKAMHU.

15. IlapannenbHast paboTa LEHTPOOEKHBIX HACOCOB C Pa3HBIMU XapaKTEPUCTUKAMH.

16. ITapamienbHas paboTa LEHTPOOEKHBIX HACOCOB YCTAHOBJICHHBIX HA Pa3HbIX HACOCHBIX CTAHIIMSIX.

17. IlocnenoBatenpHas paboTa IMEHTPOOEKHBIX HacocoB. OceBoe NaBJICHHE U CHOCOOBI €r0 Pa3TPy3KH.
18. Ilyck eHTpoOeXHBIX HACOCOB M yX0J 3a HUMHU. CpaBHEHHE NapaMeTpPOB PabOThl LIEHTPOOESKHBIX U
JIOTIACTHBIX HACOCOB.

19. JlocTOMHCTBA U HEIOCTATKHU LIEHTPOOEKHBIX HACOCOB.

20. ITapoBsie Hacochl. [IpssMoaelicTBYIOIIME TAPOBBIE HACOCHI.

21. OgHOUMIMHAPOBBIE HAcoChl. Pacxoj mapa npsiMoAeHCTBYIOIMMH HaCOCAMH.

22. Onpepenenne uaMeTpa MapoBbIX ITUIHHAPOB.

23. Ha3naueHue u oONacCTHM NPUMEHEHUS TUApPOJMHAMHUYEeCKMX nepeaad. [IpuHumn pelcTBUs H
KIaccuukanus.

24. PaGoune ®HUIKOCTH. Y CTPOHCTBO U pabouunii mporecc ruipoMyQrsl.

25. OcHOBHBIE MapaMeTpbl, YpaBHEHUS U XapaKTepUCTUKA. YCTPOMCTBO, Kiaccuduxanus, pabdouyuit
npoliecc, OCHOBHbIE MapaMeTPhl U YPABHEHUS THAPOTPAHC(HOPMATOPOB.

26. O6beMHbIe Hacochl. [IpuHiun aelcTBUs, 00IIMe CBOMCTBA U KJIacCU(UKALINSL.

27. TlopuiHeBble U IUTyH)KEpHbIE HAacOChl. IHIMKaTOpHas Auarpamma.

28. I'paduku uaeanbHOM MoIaYM U €€ HEpaBHOMEPHOCTh. [lnadparmMeHHbIE HACOCHI.

29. PoTopHbI€ HACOCHI U TUJPOIBUTATENIH.

30. I'mppaBianueckue TypOounsl. OcHoOBHbIE TUIBI TypOUH. OcHOBHBIE pacueTHble ypaBHeHHs. KIIJ]
TypOMHBI, MOLITHOCTh TYpOUHBI.

31. TypOunsl Typ600ypa 1 pUHIUT eTo AeiicTBUsA. TpedoBaHus, MpeabsIBiIsieMble K TypOoOypam.

32. OcHOBHbIE MOHATHS W 3JIEMEHTH TuaponpuBoja. [lpuHumn ero  aeictBus. Kiaccuduxanms
00BEMHBIX THAPOIIPHBOJIOB.

33. JIpoccenbHOE 1 00bEMHOE PEryJIHpOBaHUE CKOPOCTH.

34. I'maponpuBOJI C APOCCENBHBIM peryaupoBaHueM. OCHOBHBIE CXE€MBI. XapaKTEPUCTUKH. 35.
I'uaponpuBos ¢ 00bEeMHBIM perynupoBaHrieM. OCHOBHBIE CXeMbI XapaKTePUCTUKH, IPEUMYILECTBA U
HEJ0CTaTKU

36. [IpuHuMD 1eHCTBUSA, YCTPOMCTBO U XapaKTEPUCTUKU KIIAlaHOB.

37dpoccenpHble ycTpoiicTBa. Ha3HaueHne NpUHIMI IEHCTBUS U XapaKTEPUCTUKH.

38. I'mapoakkyMyJIsTOPHI.

39. OunbTpBL.

O0pasel OmiIeTa KO BTOPOH PyOEKHON aTTecTalluu

MuHHCTEpCTBO HAYKHU U BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKnil rocynapcTBEHHBIN HE(PTIHON TEXHUIECKUH YHUBEPCUTET UM. akaa. M./l. MumnoHITMKOBa
HHCcTUTYT SHEPTETUKHU
Kageopa «Tennomexuuxa u ecuopasiuxar

Bbujer Ne 1




Bropas pyOexxnas arrecrauus

JucnummuHa: «[HapaBjandyecKue MAIIMHbI

1. HazoBure u 1osicHUTE OCHOBHBIE TEXHUYECKIE ITOKA3aTENN 00BEMHBIX HACOCOB. UTO
Ha3bIBACTCS HATIOPHOM XapaKTEPUCTUKON 00BEMHOT0 HEPETYIHPYEMOTO HAcoca,
KaKoBO e¢ rpaduyeckoe n3o0paxeHue?

2. PabGora Hacoca nHa TpyOompoBoa. IlocmemoBarenbHass W mapasuieiabHass pabora
HAacOCOB.

3. IMapamrensHast paboTa EHTPOOEIKHBIX HACOCOB YCTAHOBJICHHBIX Ha Pa3HBIX
HACOCHBIX CTAaHIIUAX.

3aB. kadenpoit «TermmoTexHuka 1 THIPaBINKa» T.b.23upbaes

7.2 Bonpockl K 3a4eTy 10 AucuuILInHe «['mapaBianyeckne MAIINHbD)

1. O6mue cBeaenus o ruapomMarnaax. Hacocel u ruapoasurarenu. Kiaccudukanus nacocos. [Ipunnumn
JEWCTBUS TMHAMHYECKUX U 0ObEMHBIX HACOCOB.

2. [NopurHeBsie Hacockl. [IpuHIMI pabOTH U KIacCU(PUKAIUS TOPIIHEBBIX HACOCOB.

3. IlpuBonueie Hacockl. ['padukn moaum MPUBOTHBIX HACOCOB.

4. Bo3ayuiHble KOMNaky U UX HazHayeHue. OnpeneneHue pa3MepoB BO3YIIHOIO KoJilaka. Binusiue
YCTaHOBKH BO3/YIIHOI'O KOJIIaKa Ha IPOLECC BCACHIBAHUS U HATHETaHUSI.

5. OcHoBbI TEeOpHUH MOA00MS HacocoB. OCHOBHBIE MTapaMeTPbl HACOCOB.

6. Jlonactabie Hacockl. KoadduimeHT ObICTPOXOMHOCTH. THIIBI JTOMACTHRIX HacOCOB. [IpuMeHeHHE
dbopMyI mogo6ust 711 IepecueTa XapakTepUCTUK HacoCcOB. PeryinpoBanue nmojauu.

7. IlocnenoBarenbHOE U apAIUIEIIBHOE COETMHEHUE HACOCOB.

8. SInenune kaButauuu. KaBurannonsas xapakrepuctuka. Kasurannonssii 3anac. @opmyina Pynnesa n
ee mpuMeHeHue. Jlomyckaemblit 1 KpUTHUECKUI KaBUTAMOHHBIN 3anac (Ahkp). @opmyna PynHesa s
oTpesieNieHUs] KpUTUYECKOT0 KaBUTAIlMOHHOTIO 3araca?

8. BeicoTa BcachIBaHHU U Kak OHa CBsi3aHa ¢ kaBuTanueil. KaButanyoHHas XxapakTepUCTHKa,
n3zobpaxenue ee rpapudecku. Kak nomydnTh KaBUTAMOHHYIO XapaKTEPUCTUKY, IPU UCTIBITAHUSIX?

9. LleHTpoOe)KHBIE HACOCHI. Y CTPONUCTBO U KiIacCU(UKAIUs LIEHTPOOEKHBIX HACOCOB.

10. OcHOBBI OJHOpa3MEpPHON TEOPUH LIEHTPOOEKHOT0 Hacoca. ApMaTypa IEHTPOOEKHBIX HACOCOB.

11. /IBmxeHue )XKUAKOCTH B paboyeM Kosece IEHTpoOexHoro Hacoca. OCHOBHOE ypaBHEHUE
LIEHTPOOEKHOT0 Hacoca. YpaBHEHHE pabOThl peabHOro Hacoca. TeopeTrudeckas MPOU3BOIUTENBHOCTh
[EHTPOOEKHOTO Hacoca.

12. Tlpodune nonaTok HEHTPOOEKHOTO Hacoca. YpaBHeHHe OJinepa. CxeMbl OJHOCTYNEHYATHIX
[IEHTPOOEKHBIX HACOCOB.

13. Teopernuecknii Harop Hacoca. Ilonesnbiit Hanop. Ilorepn sHeprum B Hacoce. HopmanbHblil psij
[IEHTPOOEIKHBIX HACOCOB.

14. 3aBUCHMOCTb MPOU3BOAUTEIHLHOCTH LIEHTPOOEKHOTO HAcOCa €0 Halopa U NoTpedIsieMoil MOIITHOCTH
OT 4rcia 000poToB pabouero koneca. Cepus Kosec U KO3PPHUIUEHT ObICTPOXOIHOCTH.

15. PerymupoBanue momaun 1eHTpoOexkHOro Hacoca. (OceBoe mJaBJeHHE, BBICOTA BCACHIBAHHS
HEHTPOOESKHOT0 Hacoca. MOIIIHOCTh HAacoca U KII.

16. Uro Ha3pBaeTca OOBLEMHBIM HAcOCOM, Kakue BBl 3HaeTe 0O0beMHEBIe Hacochkl? UTo Ha3bIBaeTCs
XapakTepuCTUKON 00beMHOro Hacoca? M300pa3uTe XxapakTepUCTUKY 3TOTO HAcoca.

17. Ha3oBUTe W MOSCHUTE OCHOBHBIE TEXHMUYECKHE TOKa3aTeln 0O0bEMHBIX HAacocoB. UTO Ha3bIBaeTCs
HATNOpHOM  XapaKTEepUCTHUKOW OOBEMHOTO0 HEPEryJHMpyeMoro Hacoca, KakoBo e€ rpaduieckoe
n3o0paxeHue?

18. Yto Takoe K03 HUIMEHT yTeueKk Hacoca M KaK OH CBsI3aH C 00bEMHBIM KOA((HHUIIMEHTOM MOJIE3HOTO
nevictBus? Hamummre v mosicHUTE ypaBHEHUE HAIOPHOM XapaKTEpUCTUKH 00BEMHOTO HAcoca.

Kak onpenenuts MOITHOCTH MIPUBOAHOTO JIBUTATENSI 00BEMHOTO HAcOCa IO €ro MapaMeTpam.



19 . Kakue Hacochl Ha3bIBalOTCA POTOPHBIMH PaJUAIbHO-IOPIIHEBBIMU, OCHOBHBIE CBEJIEHUS O HMX?
N310%1TE OCHOBHBIE CBEJICHUS O POTOPHBIX aKCHAJIBHO-ITOPIIHEBBIX HACOCAX?

20. IlenTtpoOexHble HACOCHl s TOpSYMX MPOAYKTOB. PabGora Hacoca Ha TpyOompoBoj.
ITocnenoBarenbHas U napauienbHas paboTa HaCOCOB.

21. XapakTepucTrka 1eHTpoOeKHBIX HACOCOB. L{upKyISAHOHHbIE HACOCHI.

22. XapakTepucTuKa TpyOOnpoBOOB IIpU paboTe LIEHTPOOEKHOT0 Hacoca.

23. HeycroitunBas paboTa Hacoca. 3aBHCHMOCTb MEXAY MPOU3BOAUTEIBHOCTHIO, HAIOPOM MU YUCIIOM
000pOTOB Hacoca.

24. 3akoHbl TOAOOWS IIEHTPOOCKHBIX HACOCOB W KOA(PPHUIIMEHT OBICTpOXOAHOCTH. M3MeHeHue
XapaKTePUCTUKH EHTPOOESIKHBIX HACOCOB IMPH 0OTOUKE KoJIeca.

25. TlapamienbHas paboTa HEHTPOOEKHBIX HACOCOB ¢ OJUHAKOBBIMU XapaKTEPUCTUKAMHU.

26. INapannensHas paboTa HEHTPOOESKHBIX HACOCOB C pa3HbIMU XapakTtepuctukamu. [lapainensHas
paboTa IEeHTPOOEKHBIX HACOCOB YCTAHOBJIEHHBIX HA PA3HBIX HACOCHBIX CTAHIUSX.

27. IlocnenoBatenbHast paboTa HEHTPOOESKHBIX HacOCOB. OCeBOE AABICHHUE U CIIOCOOBI €T0 Pa3TPy3KH.
28. Ilyck 1eHTpOOEeX HbBIX HACOCOB M yXOX 3a HUMHU. CpaBHEHHME IapaMeTPOB PadOThl LIEHTPOOESKHBIX U
JIOTIACTHBIX HACOCOB. /JI0CTOMHCTBA M HEJOCTATKU LIEHTPOOEIKHBIX HACOCOB.

29. Ilaposbie Hacocsl. IlpsMoneiicTByromue napoBble Hacochl. OIHOLUMIMHIAPOBBIE Hacockl. Pacxon
napa npsMoJIeiCTBYIOIIMMHU HacocaMu. Onpe/iesieHrne AuaMeTpa napoBbIX LUINHAPOB.

30. Ha3naueHue u o00JacTM MNPUMEHEHHs TUAPOJMHAMUYECKUX mnepenad. IlpunHuun neictBus u
KIaccuukanus.

31. Pabouue xuakocTu. Y CcTpoicTBO 1 pabouuii nporecc ruipoMyQrsl.

32. OcHOBHBIE TapaMETPhl, YPAaBHEHHS M XapaKTEPHCTUKA. YCTPOHCTBO, Kiaccupukamus, padoumii
Ipolecc, OCHOBHbIE NapaMeTPhl U YPABHEHUS THAPOTPAHC(HOPMATOPOB.

33. O6bemubIe Hacockl. [IpuHIMT 1eHCTBHS, O0IINME CBOMHCTBA U KITACCU(PUKALIHS.

34. IlopiiHeBble U MITyHXEepHbIE HAacOChl. IHAMKaTOpHas Auarpamma.

35. I'paduku naeanpHON OIa4YH U €€ HEPaBHOMEPHOCTh. JlmadparMeHHbIE HACOCHI.

36. PoTopHble HacOChl U TUAPOJIBUTATEIH.

37. I'mppaBianueckue TypOouHsl. OcHOBHbIE TUIBI TypOuH. OcHOBHBIE pacueTHble ypaBHeHHs. KIIJ{
TypOMHBI, MOLITHOCTH TYpOUHBI.

38. TypOunsl Typ600ypa 1 MpUHIUT €To AeiicTBUsA. TpedoBaHus, MpeabsIBiIsieMble K TypOoOypam.

39. OcHOBHblE MOHATHS W 3JIEMEHTH TuaponpuBoja. [IlpuHumn ero  aeictBus. Kiaccuduxanums
00BEMHBIX TUAPOIPHUBOIOB.

40. IpoccenbHOE U 00BEMHOE PETYITUPOBAHNE CKOPOCTH.

41. M'uaponpuBOI ¢ APOCCETBHBIM peryiupoBaHueM. OCHOBHBIE CXEMbl. XapaKTEPUCTUKH.

42. T'unponpuBoj ¢ 00beMHBIM peryinupoBaHueM. OCHOBHBIE CXEMbl XapaKTEPUCTUKH, IPEUMYIIECTBA U
HEJ0CTaTKU

43.. IIpuHuun nelcTBUsA, yCTPONCTBO U XapaKTEPUCTUKH KJIAIlaHOB.

44. JlpoccenbHble ycTpoiicTBa. Ha3HaueHue npuHIUN NEHCTBUS U XapaKTEPUCTUKH.

45. I'mapoakkyMynsaTopsl. UIbTPEL.

OoOpa3sen Oustera K 3a4eTy 0 AMCHUILIMHE

I'PO3HEHCKMI TOCYJIAPCTBEHHBII HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
KA®DEJIPA "TEIIVIOTEXHUKA U I'MJ]PABJIUKA"

JucuuImmHa I'mapaBanyecKye MalINnHbI

Cemectp - 7

I'pynna T2C-24, D0OM-24

Buier Ne 1 (k 3a4eTy 1o AMCIUTUIMHE)

1. | [TopmaeBbie Hacockl. [IpuHIMIT PaOOTHI ¥ KiIaCCH(HUKAIMS TOPIIHEBBIX HACOCOB.




Uto Takoe KaBUTallMs, KAKOBBI €€ BHEIIHKE NMpu3HaKu? YTOo HAa3bIBAETCSI KABUTALIMOHHBIM

3armacoM Ah ¥ Kak ero onpeienuTh Ipu UCTIBITaHUIX ?

HeycroiiunBast pabota Hacoca. 3aBUCMMOCTb MEX/1y NPOU3BOAUTEIBHOCTHIO, HAIOPOM U

YU CIOM O60pOTOB Hacoca.

4.

['paduiky naeambHON MOAAYH U €€ HEPaBHOMEPHOCTh. JlnadparMeHHbIe HACOCHI.

3as.
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7.3. Texkyumuii KOHTPOJIb

7.3.1 Temnl PI'P

['mapaBianueckuil pacueT Hapy>KHOT0 0OBEAMHEHHOTO BOJOIIPOBO/Ia HACEIEHHOTO ITYHKTA U
IIPOMBIIIJIEHHOTO MPEANPHUATHS

HccnenoBanue BIMSHUA DKCIUTyaTallMOHHOM TeMIieparypsl Ha 3anpasky BC + nBe 3amauu.

OcHOBHBIE THUIIBI IIEHTPOOEKHBIX HACOCOB.

bananc paboT B IpOTOYHON MallIuHe.

PaboTa n3MeHeHHs AaBIE€HUS KaK IJIaBHAs 4acTh 3TOro OanaHca.

7.3.2 Tembl KypcOBBIX padoT

['unpaBnuueckuil pacy€r 371€MEHTOB BO/103a00pa Ha peke N

CrpoeKkTrpoBaTh THAPOCXEMY aBTOMATa CBEPIICHUS

CrpoekTrpoBaTh THPOCXEMY NIPUBOOB aBTOMATa CTHIKOBON cBapku CHpOEKTUPOBATh
TUIPOCXEMY MaHUITYJIATOpA-KaHTOBATEISA

CripoekTHpoBaTh THAPOCXEMY NMPUBOAA ISl CBAPKU TPEHUEM

CrpoeKkThpoBaTh THAPOCXEMY NPUBOJA KAHTOBATENISTPAHCIIOPTEPA

CrpoekTHpoBaTh THAPOCXEMY NPUBO/A CTHIKOBON MaIlIMHbI

CnpoeKkTrpoBaTh THAPOCXEMY NPUBOJA PEBOJIBBEPHON IOJIOBKU

CrnpoexTrpoBaTh THAPOCXEMY NPUBO/IA ITpecca

CrpoeKkThpoBaTh THAPOCXEMY NPUBOJAA TEPMOILIACTaBTOMATA

CrnpoexkTrpoBaTh THPOCXEMY NPUBOJA KpaHa

Busl HacocoB (10 001MM KOHCTPYKTUBHBIM ITPU3HAKAM).

YCcTpolCTBO U MPUHIIMIT AEUCTBUS LIEGHTPOOESKHOTO Hacoca

YCeTpoCTBO U IPUHLIUII JEHCTBUS OCEBOIO HACOCA.

VY CeTpoiCTBO M MPUHIAI JEHCTBUSI BAXPEBOIO HACOCA.

. YCTpOﬁCTBO W NPpUHIHIT JEHUCTBUSA I_IeHTpO6e)KHO-BI/IXpeBOFO Hacoca.




7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUs, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Tadoauna 7
Ilnanupyemblie pe3yJibTATHI 0CBOEHHUS Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI HaumenoBanue
KOMIEeTEeHIH U OIIEHOYHOTI' 0
MeHee 41 6asi0B 41-60 6an10B 61-80 6an110B 81-100 6an10B cpeacrsa
(Hey10BJIETBOPUTENBHO) | (YI0BJIETBOPUTEILHO) (xopoiuo) (oTJaMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATh IPUMCHCHHNEC OCHOBHBIX crmoco0oB MOJIy4UCHU, Hp606p330BaHI/I$I, TPaHCIIOpTa U UCITIOJIb30BaHUA TCIIJIOTHI B
TCIVIOTCXHNYCCKHUX YCTAHOBKAX U CUCTCMaAX.

3HATh: ®parMeHTapHbIe 3HAHUS Henonubie 3nanus CdopmupoBaHHEIe, Cdopmuposannsie | Keiic-3aganus,
HO COZIepKallne CHCTEeMaTHYCCKHUE 3aaHus JUIs
— OCHOBHBIC (PU3HKO-MEXaHHYCCKUE OTJEIbHBIE SHAHHS KOHTPOJIBHO
CBOMCTBA KUJIKOCTH U CHIIBI, IpOOEITbl 3HAHUSA paboThI, TEMBI
JICUCTBYIOINE B )KUJKOCTH CBOMCTBA pedepatos,
JIOKJIAJIOB.

THJIPOCTATUYECKOTO JIABJICHUS,
OCHOBHBIC 3aKOHBI IBU)KCHUS
KHUJIKOCTH;

— oOu1ue 3aKOHbI U YPaBHEHUS CTaTUKU
U IMHAMHKH KUJIKOCTESH BUIBI U
PEKUMBI JIBHIKEHHSI XKUIKOCTH,
OCHOBBI FHI[pO)II/IHaMI/I‘IeCKOﬁ TCOpHUHn
CMa3KH;

— Ha3HA4YeHHE W KIacCUPUKAIIIO
TpyOOMPOBOIOB;

— MCETOAbI THAPABIMYCCKOTO pacucTa u
IPOCKTHUPOBAHUS TPYOOIPOBOIOB;

—  KJIACCHU(HUKAIMIO THAPABIUICCKUX




MallliH THAPOIHEeBMOIepeaay,
001acTH MPUMEHEHHS THIPOIPUBO/IA
Y ITHEBMOTIPUBO/IA;

— METOJIUKY pacueTa u
IPOCKTHUPOBAHUS; THPABIMYECKIX
MaluH 1 00BEeMHBIX THApOIIEpeIay;

— O0COOEHHOCTH KOHCTPYKLMH U
pacdeTsl Ha O€30TacCHOCTb,
IPOYHOCTH, HAJISKHOCTh H
POM3BOIUTEIFHOCTD PA3IMYHBIX
THJIPABIUNIECKUAX CXEM.

— Y4eTOM OCOOEHHOCTH KOHCTPYKLUH U
YCJIOBHM IPUMEHEHMUS.

yMeThb:

— TMPUMEHATH OOIINE 3aKOHBI U
YpaBHCHUA CTATUKU U JTUHAMHUKN
KHUJIKOCTEH, 3aKOHBI JIBUKCHUS U
paBHOBECHUS KUJKOCTEH;

—  OCYUIICCTBUTH TUIPABINYCCKHIA
pacueT MpoCTOro U CI0KHOTO
TpyOOMPOBOIOB;

—  COCTaBJISTh TUAPOIHEPTETHUECKUN
OalaHC HACOCHOM YCTaHOBKH;

— TMPOBOAMTH PACUEThl HA
0€301macHOCTh, TPOYHOCTb,
HaACKHOCTb U IMTPONU3BOJUTCIIBHOCTD
Pa3INYHBIX THIPABIHUECKUX CXEM C

YacTuuHbBIC yMCHUA

Henonmaeie YMCHUA

YMeHust 1oJHbIe,
JIOIyCKaroTCA
HeOOJIbIIINE
OIITHOKH

CdopmupoBaHHbIe

YMeHus




y4eTOM 0COOEHHOCTH KOHCTPYKIIMH U
YCJIOBUM IPUMEHEHUS;

—  KJIaCCH(HKAIHIO
TUIPOITHEBMOIIEpe1ad, 00IacTu
PUMEHEHHS TUAPOIIPUBO/IA U

IMHCBMOIIpUBOAA.

BJIAJIETh: YacTUYHOE BiIaZCHUE Hecucremarnueckoe B VYcnennoe u
) HaBbIKaAMU TIPUMEHEHHE HABBIKOB CUCTCMATHUYCCKOM CUCTCMATHUYCCKOC
— MCETOJaMHU UCCIICAOBAHUA IBUXKCHUS IIPUMCHCHUN IIPUMEHCHUEC HABBIKOB
HAaBBIKOB
KUIKOCTH, METOAaMU a 0
JOITYCKarTCsA
TUAPABIMYCCKOTO pacucTa u HpO6€J’IH
IMPOCKTUPOBAHHA TPY6OHpOBO,HOB; 3HAHUN

— 3aKOHaMH COIPOTHUBJICHHS JBHKCHUS
JKUJKOCTH, UCTCUCHHMS JKHIKOCTH
4yepes OTBEPCTHUS U HACaIKH;

—  CYILIECTBYIOIIUMHU THIPABIMYECKUMU
Y THEBMATHYECKUMHU CUCTEMaMHU;

— METOJUKOH pacyera u
MPOSKTUPOBAHHUS, THIPABITHUCCKUAX
MAaIIiH U 00BEMHBIX THApPOTIEpeaaY
MPOBEJICHUE PACUETOB Ha
0e30MacHOCTh, MPOYHOCTb,
HAJIKHOCTh U TPOU3BOIUTENEHOCTD
Pa3IMYHBIX THIPABIMYECKUX CXEM C
y4eTOM 0COOEHHOCTU KOHCTPYKIIUU U
YCJIOBHM PUMEHEHMUS.




8. OcoGeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OIrpaHNY€HHBbIMHA BO3MOKHOCTHMMU 310POBbSI

Jns  ocyuiecTBieHUsT TPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEXKYTOUHOU
aTTecTalluu O0yYaromuXcsi co3aHbl (OHIBI OLIEHOYHBIX CPENICTB, aJalTHUPOBAHHBIC IJIS UHBAIUIOB U
JUI] C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHM 3/J0POBbS U TMO3BOJIAIONIME OLICHUTh JOCTHKEHHE HMHU
3aIUTAaHMPOBAHHBIX B OCHOBHOW 0Opa30BaTEeNbHON MporpamMMme pe3yjbTaToB OOydYeHHs W YpPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETEHIMI, 3asiBICHHBIX B oOOpa3oBaTenpHOW mporpamme. Popma
MPOBEICHUSI TEKyIeH arTecTaluy [Uisl  CTYJACHTOB-MHBAIMIIOB YCTaHABIMBACTCA C  Y4YETOM
WHIUBUAYATbHBIX MCUXO(PHU3UUECKHX OCOOEHHOCTEH (YCTHO, NMUCBMEHHO Ha Oymare, MHCbMEHHO Ha
KoMmIbioTepe, B (opme TectupoBaHusi W T.1.). [lpm TectupoBaHMM ISl CIA0OBUISIINX CTYICHTOB
UCTIOJNB3YIOTCS (POHABI OLIEHOYHBIX CPEACTB C yYKpyHHEHHBIM mpudrom. Ha sk3amen mpuriamaercs
COMPOBOXAAIOIINN, KOTOPBIA  OOecreuynBaeT TEXHUYECKOE COMpoBOXKAeHHWE cryaeHty. [lpu
HEO0OXOIUMOCTHU CTYACHTY-UHBATUAY MPEAOCTABISIETCS TOMOTHUTENILHOE BpeMs JJIsl MOATOTOBKH OTBETa
Ha »JK3ameHe (wm 3adere). OOydvarommecs ¢ OTPaHWYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI U
oOyyaromuecsi WHBIMIBI OOECIICYMBAIOTCA TMEYATHBIMH M DIIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIE MOCOOHMS MJii CaMOCTOSATENbHOW paboThl U T.O.) B Qopmax,
aIaITUPOBAHHBIX K OTPAaHUYECHUSM WX 3JI0POBbsI U BOCTIPUATHS HH(POPMAIIUU:

1) JUTS. THBJTUIOB | JIMII C OTPAaHMYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBSI M0 3PEHHI0:

- s caembIX: 3a/JaHUS IS BBIIOJHEHWS HA CEMHUHApax M TMPAKTHYECKUX 3aHATHIX
odopmisroTcst  penbeHO-TOYeUHbIM mIpudToM bpaiinsg unu B BUAE SIEKTPOHHOTO OKYMEHTa,
JOCTYITHOTO C IMOMOIIBIO KOMIBIOTEPA CO CIELUAIU3UPOBAHHBIM MPOTPaMMHBIM O00€CIEYeHUEM s
CIIEIIBIX, JINOO 3aUUTHIBAIOTCS] ACCHCTEHTOM; MMUCHbMEHHBIC 3a/IaHUS BBIIOJIHAIOTCS HAa Oymare penbedHo-
TOYEYHBIM MPUGTOM bpalast HWiIM Ha KOMIBIOTEPE CO CHEIHAIM3HUPOBAHHBIM MPOTPAMMHBIM
obecriedeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOyYaroUIMMCs JUIs BBIOJHEHHUS
3a/laHusl TIpU HEOOXOJUMOCTH TPEJOCTABISAETCS KOMIUIEKT MUChbMEHHBIX MPUHAIEIKHOCTEH u Oymara
IUIE  TUChbMa  penbeHO-TOYCUHBIM IMIPUPTOM bpaiiias, KOMIBIOTEp CO CHEIHATH3UPOBAHHBIM
MIPOTPaMMHBIM 00eCTIeYeHUEM IS CIICTIBIX;

- 1A caa00BHAAIIMX: o0ecrieunBaeTcs MHIMBUAYAIbHOE PaBHOMEPHOE OCBEILCHHE HE MEHee
300 mrokc; oOydaromMmcs Ui BBIIOJHEHHMS 3aJaHUs MNpPU  HEOOXOIMMOCTH IPEerOCTaBIseTCS
YBEIIMYHMBAOIIEE YCTPOWCTBO, BO3MOXKHO TaKK€ MCIOIB30BaHHE COOCTBEHHBIX YBEITHMUYMBAIOIINX
YCTPOWCTB; 3a/1aHUS JIJIsl BRITIOTHEHUS 3a/1aHUi 0(OPMIISIOTCS] YBEITMYSHHBIM IIPUPTOM;

2) JUTSL UTHBAJTUIOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- VIS TJIYXUX U ¢J1a00cablmammx: o0ecneunBaeTcs HaIMIue 3ByKOYCHIIMBAIOIIEH armmapaTypbl

KOJIJICKTUBHOI'O I10JIb30BaHUs, npu HeO6XO,Z[I/IMOCTI/I 06yanOH_[I/IMCSI MpeaoCTaBIACTCA



3BYKOYCWIMBAOIAsl  ammaparypa HWHAWBUAYAJIBHOIO IIOJIb30BaHMs, IPENOCTABIAIOTCA  YCIYTH
CYpOOIIEPEBOAYNKA,

- JIS  CJeNOIJIYXHX [IONyCKAeTCs IPHUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOILIErO YCIyrd
TU(IIOCYpIONepeBOJUMKA (IOMUMO TpeOOBaHUH, BBIOJHAEMBIX COOTBETCTBEHHO I CJENbIX MU
TIIyXUX);

3) Ui JIMI C TSDKEIBIMH HAapyIICHUSMH pEUd, DIyXHX, cHa0oCHbplIamux JeKIHH U
CEeMUHApBbI, TPOBOJIUMBIE B YCTHOH (popMe, MPOBOASTCS B MUCbMEHHOH (opme;

4) IUIi WHBAIWJOB M JIMIl C OIPaHUYEHHBIMM BO3MOXKHOCTSIMH 3[10POBbS, HMMEIIIHMX
HapYLIEHHUs ONOPHO-ABUIaTeJbHOI0 allnapara:

- JUIsl JIMI C HapyLIEHUSMHU ONOPHO-IBUIATEIBHOIO alllapara, HapyLIEHUSMM JBUTaTEJIbHBIX
(GyHKIMH BEpXHMX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCHMEHHBIC 3alaHus
BBIMOJIHAIOTCS. Ha KOMIIBIOTEpE CO CHEHMAIM3UPOBAHHBIM HIPOTPaMMHBIM  OOECleYeHUEeM WU
Ha/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBINOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMBIE B

MUCHMEHHOM (hopMe, TPOBOIATCS B YCTHOM (hopMe myTem ormpoca, Oece bl ¢ 00yJarommmMCst.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecneuyeHre JUCHUILINHbI

9.1 JIutepatypa

bopucos b.I1. 'mapaBnudeckuii pacuer rugpornepenadu [ DIeKTPOHHBIN pecypc]:
METOIMYECKHE YKa3aHHsI K BBIITOJIHEHUIO JOMAIITHETO 3a1aHus 1o nucuuiuinie «O0beMHbIe

L. | ruapomammner u ruapornepesaumn»/ Bopucos b.I1.— DIeKTPOH. TEKCTOBBIE JaHHbIE.— M.:
MockoBCKuUH TOCYTapCTBEHHbIN TexHUYeckui yHuBepcuteT umenu H.O. baymana, 2010.— 32
c.— Pexum goctyna: http://www.iprbookshop.ru/30955.html.— 3BC «IPRbooks»

3yiikoB A.JIL. I'mppasnuka. Tom 2. HaropHble 1 OTKpBIThIE TOTOKU. [ 'MapaBiivKka cOOpyKEeHUN
2 [DnexTpoHHbIH pecypc]: yueOHuk/ 3yiikoB A.JL., Bonruna JI.B.— DnekTpoH. TEKCTOBbBIE
nanubie.— MockBa: MUCU-MI'CY, OBC ACB, 2018.— 400 c.— Pexwum gocrymna:
http://www.iprbookshop.ru/86298.html.— 9BC «IPRbooks»

Buxynun I1.J1. I'napaBnuka u a3poiluHaMuKa CUCTEM BOJOCHA0KEHHUS U BOJIOOTBEICHUS

3. [OnexTpoHHbIi pecypc]: yueonuk/ Buxkynun I1.J]., Bukynuna B.b.— DnekTpoH. TeKCTOBbIE
nanabie.— MockBa: MUCHU-MI'CY, ObC ACB, 2018.— 396 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86292.html.— DBC «IPRbooks»

Ky3nernor B.C. UcnpiTanus mecTepeHHOro Hacoca [ DIEeKTPOHHBIN pecypc|: METOANIeCKue
yKa3aHUs K BBITIOJIHEHUIO JIAOOPATOPHON pabOThI O AUCHUIUINHE «MeXaHUKa KHUJKOCTH U

4. | rasay/ Kysuenos B.C., [llabmosckmuit A.C., fpor B.B.— DnexTpoH. TekcToBbIe JaHHBIE.— M.:
MockoBCKuUI TOCY1TapCTBEHHBIN TeXHUYECKUM yHuBepcuteT umenn H.O. baymana, 2014.— 20
c.— Pexxum nocryna: http://www.iprbookshop.ru/30876.html.— 3BC «IPRbooks»

B) UHTEepHET-pecypcesbl

1. | gidravl.narod.rwyI'uapaBinyeckne MalIMHbI

hydro133.narod.rwlecture/og_lec 07.pdf

twirpx.compFile»517526
lib.ugtu.netybook/15582

el ol I



http://gidravl.narod.ru/
http://gidravl.narod.ru/mashine.html
http://hydro133.narod.ru/
http://hydro133.narod.ru/lecture/og_lec_07.pdf
http://www.twirpx.com/
http://www.twirpx.com/file/
http://www.twirpx.com/file/517526/
http://lib.ugtu.net/
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9.2 Meroanuyeckue yKa3aHus M0 OCBOCHUIO qucuuiuinabl (Ilpunoxenue)

10. MaTepuajbHO-TeXHH4YECKOe o0ecnedyeHne JUCHUIINHbI

Kiacc ¢ mepcoHalbHBIME KOMIIBIOTEpAMH [UIsS HMPOBEACHUS MPAKTHYECKUX 3aHATHH U BHPTYAIbHbBIX
nabopaTopHBIX paboT.

VuebHas aymutopus kabempst "T u I, Ne2-21, Ne1-19°  cHaGxeHHas MyJIbTUMEINAHBIME CPEICTBAMH
JUTSL TIPEICTABIICHIS IPE3CHTAIIUH | ITOKa3a y4eOHBIX (PMIBMOB.

11. JlonoJiHeHMs1 M NI3MeHEeHHUs B pa0oyeil mporpaMmMe Ha y4eOHbIi 1o

JIonoJHEeHNsT W W3MEHEHHsT B paboyhe NpOrpaMMBbl BHOCITCA €KETOJHO Iepe] HayaJoM HOBOTO
yuebHoro rojga mo ¢opme. M3meHeHus AOKHBI OQOPMIIATHCS JAOKYMEHTAIBHO W BHOCSATCS BO BCE
YUTEHHBIE SK3EMIUISPHI.

[Tporpamma cocTaBiieHa B COOTBETCTBHHU C TPEOOBAHUSIMH M C YUYETOM PEKOMCHIAIIMIA 110 HAIPABJICHUIO
13.03.01 «TemnnosHepreTrKa U TEMIOTEXHUKAY.

I'mapaBinyeckue MamnHbl (Haau4ue odopyaosanusa u TCO)

1. TunoBoi KOMIUIEKT y4eOHOr0o 000pYJOBaHUS: CTEH TMAPABINYECKUIN YHUBEPCAIbHBIN
"JkcnepuMeHTanbHas Mexanuka xuakoctu" DOMXK-09-14JIP-01 (14 naGopaTtopHbIx
pabor)

2 TumnoBoit KOMIUIEKT yueOHOTO 000pyaoBanus: «3mepenne naBieHuid, pacxo0B 1
Temmeparyp B cuctemax razocuadxenusi» UCIT JIPT-012-12JIP-T1K (12 naGopaTopHbIx
pabor)

3 Bupryanensble 1aboparopHbie paboThl: «JlabopaTopHbiit KomIuieke [ uapaBankay;
«"'mapomalivHel ¥ TUAPONIPUBOABY; «VccnenoBanne OTKPBITOrO MOTOKAY;
«I'unpaBnuyeckoe MOIEIMPOBAHNE KOJIBIIEBBIX, TYMUKOBBIX, I KOMOMHUPOBAHHBIX
TPYOOIIPOBOJHBIX CETEM».

ITporpamMHBlii 1abopatopHblii kommieke "['mapasiauka” (45 nabopaTopHbIX padboT)

4 KommiiekTsl miiakaToB (pazmep 560x800 Mm):

4.1 Kommekt nnakatoB «['uapasnuka u rugpornpusoay 560x800 mm, 16 mir.
N3o0pakeHne HaHECEHO Ha IIACTUKOBYIO OCHOBY TOJIIMHON 4 MM U pa3mepoM 560x800 mm. M3zo0paxenue obnamgaeT
BOJJOCTOMKHMH cBoHcTBaMu. Kaskbli IutakaT MMeeT 31eMeHTHI KPeIUICHNs K CTeHE.

5 :‘)JIeKTI)OHHbIe IJIAKATBI [IeMOHCTpAIIOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTUMEHA-TIPOEKTOPA (KOMILIEKT
AIIEKTPOHHBIX I1akaToB Ha CD, mynsTumenna-npoektop BENQ, HOyTOYK, 3kpan 1,5x1,5 M):

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

Ilpe3enTanumn:

OCHOBBI IPUKJIATHON TUAPABIUKH;

['mapaBiaryecKue MOTepH Mo JUIMHE TPyOOoIpoBoIa;

Hacocrs u THUAPOIPHUBOABL

Jlekuuu no pasaeny rupaBIndeCcKUe MalIuHbI

DN (WIN|(—

['uapO3IeKTPCTAHIIMHI




Ipunoocenue

MeToandyecKue YKazaHusd MO OCBOCHHUIO NTUCHHUITIJTHHBI

«I UApaBIXMYCCKUE MallIMHBD)

1. Mertoanyeckne yKa3aHusl JJisi OOyYAKOIIUXCS MO IJIAHUPOBAHHMIO W OPraHM3aAIUU
BpeMeHH, He00X0AMMOro /11l OCBOCHHUS TUCHHUILINHBI.

N3yuenune pekoMeHayeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ pabouell NporpaMMoi JAUCHUILIMHBI, €€
CTPYKTYpOH W coJepKaHHeM pa3/ienoB (MoOAyJei), (OHIOM OIICHOYHBIX CPEICTB, O3HAKOMHTBHCS C
y4eOHO-METOIUYECKUM 1 UH()OPMAIIMOHHBIM 00€CTI€YeHNEM TUCIUIIINHBI.

Hucunmmna «['mapaBauuecKkue MalIMHBDY COCTOUT M3 18 CBA3aHHBIX MEXAY COOOI0 TeM,
o0ecreuynBaroIuX M0CIe10BaTeIbHOE U3yUEHHE MaTepUaa.

OOyuenue no AucUMIUIMHE <« MApaBIMYECKHE MAILIMHBDY OCYLIECTBISAETCA B CIEAYIOLIUX
dbopmax:

1. AyautopHsie 3aHATHS (JIEKIIMU, TPAKTUYECKHE/CEMUHAPCKHE 3aHSITHS).

2. CamocrosiTenbHas pa0oTa cTyAeHTa (IIOArOTOBKAa K  JIEKIMSIM, HPAKTHYECKUM/
OPAKTUYCCKUM 3aHITHSIM, Tectam/pedeparaM/IoKinaiaM/cce, 1 UHBIM (opMaM MHCBbMEHHBIX PadoT,
BBINOJIHEHHME aHAJIN3a KeHCOB, MHUBHU/yallbHasi KOHCYJIbTAallUA C IPENoaBaTesIeM).

3. WnatepakTuBHBIE (HOPMBI TPOBENEHHUS 3aHATHH  (KOJUIOKBUYM, JIEKLHUS-IUCKYCCHS,
IpyMIIOBOE pelIeHue Keiica u 1p.opMmel).

VY4eOHbIi MaTepua CTPYKTYPUPOBaH U U3yYeHHE AUCUUIUIMHBI TPOU3BOANTCS BTEMAaTHYECKON
nocienoBarenbHOCTH. KaxaoMy NpakTHuecKOMy/ CEeMUHAPCKOMY 3aHATHIO U CaMOCTOSATEIbHOMY
U3yYEHHUIO MaTepualia TPEAIIecTBYeT JIGKIHS 1O AaHHOW Teme. OOydarommecs CaMOCTOSATENBHO
IPOBOJAT NPEABAPUTENBHYIO OATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTHE B
00CY)XJIEHUM TEOPETHUECKUX BOIPOCOB, pazdope MNpOOJIEMHBIX CUTyallMd M IOMCKOB IyTel HX
peweHus. MHorue mnpoOiiembl, H3ydaeMmble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, uTO
IpeJoiaracT MHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX ITPUMEpax.

Onucanue nocae10BaTeIbHOCTH AEHCTBUIM 00yUaroIerocs:

[Ipy wu3ydeHuu Kypca cieayeT BHHMMATEIbHO CIyIIaTh M KOHCHEKTUPOBAaTh MarTepHall,
U3JIaraeMblii Ha ayJWTOPHBIX 3aHATHAX. [l €ro NOHMMaHus U KAa4eCTBEHHOI'O YCBOEHUS
PEKOMEHIyEeTCs CIEeAYIOIas IOCIEN0BATENIBHOCTD JEHCTBUMN:

1. [locne okoHYaHUs Y4eOHBIX 3aHATHH JUIS 3aKpelyieHHs Marepuana MPOCMOTPETh U
00lyMaTh TEKCT JIEKLUH, MPOCIYIIaHHOW cerojHs, pa3o0parh paccMoTpeHHble npumepsl (10 — 15
MHUHYT).

2. Ilpy DOATOTOBKE K JIEKIMU CIEAYIOLIEro JHA MOBTOPUTH TEKCT MpenblaAyIlel JIEeKIHH,
HOJyMaTh O TOM, Kakast MOKeT ObITh creaytomas tema (10 - 15 MunyT).

3. B teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIuTeparypoil B 6ubnmoreke (mo 1

qacy).

4. Ilpy NOArOTOBKE K MPaKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHSTHUS
[0 TeMe, U3YYUTh NpHUMEpHl. Pelas KOHKPETHYIO CHUTYyallMiO, - HpPEABAPUTENBHO MOHAThH, KaKOH
TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTWTh MiaH pemieHusi, mornpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTuyeckue cutyanu (J1ad.padoTsl).

2. Meroauyeckue yKazaHus 1o padore o0y4yarmuxcsi BO BpeMs POBeAeHUs JIeKIUil.

Jlekimm  nmar0T  OOydYarOIMMCS ~ CHUCTEMAaTH3MPOBAaHHBIE  3HAHWS 1O  JUCIUIUIMHE,
KOHIIEHTPUPYIOT HMX BHHUMaHHE Ha HamOoJee CIOXKHBIX M BaXKHBIX Bompocax. Jlekuuu OOBIYHO
M3JIaraloTcs B TPAJAUIMOHHOM WM B TIPOOJeMHOM cTruie. [[si CTy/IeHTOB B OOJIBIIMHCTBE CITy4YacB B
npobaemMHoM ctuie. [IpoOiaemMHBI CTHIL TO3BOJSET CTUMYJIMPOBATh AKTUBHYIO ITO3HABATEIIBHYIO
NEeSTENIbHOCTh O0yYaIoIUXcss U UX MHTEpEC K AUCHUIUIMHE, (OPMHPOBATH TBOPUECKOE MBINIICHHE,
npuoderatb K MPOTUBOIOCTABIICHUSAM M CPaBHEHUSIM, JeiaTh 0000IIEeHHs, aKTUBU3UPOBATh BHUMaHUE
00y4JaroIuXCcsl MyTEM MMOCTAHOBKHU MPOOIEMHBIX BOIPOCOB, TOOMIPSATH JUCKYCCHIO.

Bo Bpemsi JEKIMOHHBIX 3aHSATHUH PEKOMEHIYETCS BECTH KOHCIEKTHpPOBaHUE Y4eOHOro
MaTepuaia, oopaniarb BHUMaHHe Ha (POPMYIMPOBKU U KATETOPUHU, PACKPBHIBAIOIIME CYyTh TOrO MU
WHOTO SIBJICHHMS, WJIM MIPOLIECCOB, BBIBOBI U IPAKTUYECKUE PEKOMEHIALINH.



KoHcnekT nekuuu Jydine moapasfeisaTh Ha MYHKTbI, coONIo/as KPacHyl CTPOKY. DTOMY B
00Jb1I0M cTeneHu OyIyT crocoOCTBOBATH BOMPOCHI IJIaHa JIEKIUH, MPEJIOKEHHBIE TIPSO IaBaTENSIM.
Crnenyer oOpamaTh BHUMaHHE Ha aKLEHTHI, BBIBOJBI, KOTOpPbIE JElaeT IpernojaBarellb, OTMeuas
Hanbosee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHualie 3aMedyaHusIMu
«BaXKHO», «XOPOIIO 3allOMHUTHY» U T.II. MOXKHO A€NIaTh 3TO U C IOMOUIbIO Pa3HOLIBETHBIX MAapKEpOB
WM pyYeK, TOJAYEPKUBAsi TEPMUHBI U ONPEACICHUS.

[lenecooOpa3no pa3zpaboTaTh COOCTBEHHYIO CUCTEMY COKpAIIeHHH, a0OpeBUaTyp U CHMBOJIOB.
Opnako npu nanbHeiend paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUllle 3aMEHUTh OOBIYHBIMU CJIOBAMHM IS
OBICTPOIO 3pUTEIILHOTO BOCHIPUSITHSI TEKCTA.

PabGoras Haj KOHCIEKTOM JIEKIUMH, HEOOXOJHMMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATYpy, HO U Ty JUTEPATYpy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEH0BAJ NpenojaBarenb. IMeHHO
Takas cepbe3Has, KpOMoTiuBas padoTa C JIGKIMOHHBIM MaTEpHUajOM IO3BOJIUT TTyOOKO OBIIAJEThH
TEOPETUUYECKUM MaTEPUATIOM.

Temaruka nexuuii gaercs B paboueil mporpaMmme JTUCHUTUIMHEL.

3. Metoauveckue YKa3aHHUA o0y4aromumcst no NOATO0TOBKeE K
NPAKTHYeCKUM/CEeMHUHAPCKUM 3aHATHSAM.

Ha mpakTudecknx/CeMHHAPCKUX 3aHATHIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUU
KOHKPETHBIX CUTyalluid, CIIOCOOHOCTh Ha OCHOBE IIOJIYYEHHBIX 3HAaHUW HaXOAWUTh Haubolee
3 PEeKTUBHBIC pEIICHUS IMOCTABICHHBIX MPOOJIEeM, yMETh HAXOIUTh IIOJIC3HBIH JOMOJHUTEIHHBIN
MaTepHal 1o TEMaTUKE CEMUHAPCKUX 3aHATUM.

CryneHTy peKOMEHIyeTCsl caelyIoias cxema MoAroTOBKM K CEMMHAPCKOMY 3aHSATHUIO:

1. O3HakOMJIEHHE C TIUJIAaHOM MPAKTHYECKOT0/CEMHUHAPCKOTO 3aHSTHs, KOTOPBIM OTpa)aer
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIICKT JIECKIIHIA;

3. [IpounTaTth OCHOBHYIO U JONIOJIHUTEIBHYIO JIUTEPATYPY.

B nporecce moaroToBKM K MPaKTUYECKUM 3aHSATUSAM, HEOOXOIUMO 00paTUTh 0COOO0€BHUMAHUE
Ha  CAMOCTOSITEIBHOE  M3Y4YEHHUE PpPEKOMEHJOBaHHOM Jmreparypbl. Ilpm  Bcei  mosiHOTE
KOHCIIEKTUPOBAHUS JIEKIIUM B HEN HEBO3MOXHO U3JIOKUTH BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
yacoB. [loaromy camocrostenbHas paboTa ¢ ydyeOHMKaMH, Y4eOHBIMH ITOCOOMSIMH, HAy4YHOH,
CIPAaBOYHOU JIUTEPATypOl, MaTepuataMyu NepUOIUUECKUX M3aHui u MHTepHeTa siBiisieTcst Hauboee
3¢ (PEeKTUBHBIM  METOJOM  IOJIYYEHHUS  JOMOJHUTENbHBIX 3HAHWM, TO3BOJIAET 3HAYUTEIIHHO
aKTUBU3UPOBATh MpOIECcC OBJIAAeHHUs HHpopManuel, crnocoOCTByeT 0Oojee TIyOOKOMY YCBOEHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYJEHTOB OTHOILIEHHE K KOHKpeTHOM mpobieme. Bce HOBbIE
HOHATUS MO HU3y4yaeMoH TeMe HEeoOXOJIMMO BBIyYMTh Haum3yCTh W BHECTU B TJIOCCapui, KOTOPBIH
11€J1€C000pa3HO BECTU C CAMOT'0 Hayajia U3y4yeHHs Kypca;

4. OTBETUTH Ha BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BeImoJHUTE JOoMaIlHee 3aJaHue;

6. [IpopaGoTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ipu 3atpyaHeHUsX cHOpMYIHPOBATH BOMPOCHI K MIPETIOAABATEIIO.

PesynbTaT Takoi paboThl JOHKEH MPOSBUTHCS B CIIOCOOHOCTH CTYA€HTa CBOOOIHO OTBETHUTH Ha
TEOPETHYECKHE BOMPOCHI MPAKTUKyMa, BBICTYyNaTh M yYacTBOBATh B KOJJIEKTHBHOM OOCYKICHHUH
BOIIPOCOB M3Yy4aeMOM TEeMbl, MPABUIbHO BBINOIHATh MNPAKTUYECKUE 3aJaHUs M HWHBIC 3aJIaHus,
KOTOpBIE JAOTCS B (DOH/IE OIICHOYHBIX CPEACTB AUCIUTUTHHBI.

3. Meroanyeckue ykazaHus 00y4aruuMcs 10 OPraHU3aIUM CAMOCTOSITeIbHOI padoThl.

[lenp opraHU3alliy CaMOCTOSITENFHON paboThl O AUCHUILIMHE «[ UaApaBIMYecKre MAIIUHBD) -
3TO yriyOjeHHe M pacuIMpeHue 3HAHWW B O0JIACTH OCHOBHBIX 3aKOHOB JEHCTBHS THIPABINYECKUX
MalvH; popMUpOBaHUE HABBIKA U MHTEPECA K CAMOCTOSITENILHOM MMO3HABATEILHOU JIESTEILHOCTH.

CamocrosTenbHas padoTa 00y4aronuxcs SBISETCS Ba)KHEHUIIIMM BUJIOM OCBOEHMSI COACPHKAHUS
JTUCITUTIMHBI, TIOJTOTOBKH K MPAaKTHYECKUM 3aHATHSIM U K KOHTPOJIBbHOU paboTe. Crofa )Ke OTHOCSTCS
U CaMOCTOSITENbHOE YIIyOJeHHOe u3yueHue TeM JucuuiuimHbl. CamocrosTenbHas paboTta
NpeCTaBIsieT CoOOW TMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelIbHOTO Ipolecca U
HOCHUT HCCIIEIOBATEIbCKUI XapakTep, 4TO IMOCIY)XUT B OyIylleM OCHOBaHUEM Uil HalHCAHUS
BBIMTYCKHON KBaJTM(UKAIIMOHHON PabOThI, MPAKTHYECKOTO MPUMEHEHUS TOTYyUYEeHHBIX 3HAHUH.

Opranuzaiys caMoCTOSITENbHON paboThl 00YUaIOIINXCs OPUEHTUPYETCS Ha aKTUBHBIE METOIbI



OBIIQJICHUSI 3HAHWSIMM, pPAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Tepexol OT MOTOYHOIO0 K
VMHAUBUAYAIU3UPOBAHHOMY O0YUYEHHIO, C YUETOM MOTPeOHOCTEN M BO3MOXKHOCTEHN JINYHOCTH.

[lpaBuibHAs OpraHM3aLUsl CAMOCTOSTENBHBIX YYEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTb,
1esnecoo0pasHoe IJIaHUpPOBaHHE pabodyero BPEMEHU IMO3BOJISIET CTYJIEHTaM pa3BUBaThb YMEHUS U
HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM NMPHUOOpETaeMbIX 3HAHUHM, 00ecreunBaTh BBHICOKUN YPOBEHBb
yCIEeBaeMOCTH B IIEPUO1 00YUCHHUS], TOJYYUTh HaBBIKU MOBBIIICHHS MPOPECCHOHATBHOIO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHUIO BKIIOYAET, KpPOME NpOpabOTKHM KOHCIEKTa M
Mpe3eHTAllMU JICKIIUH, MOMCK JUTepaTyphbl (IO PEKOMEHIOBAHHBIM CIIMCKaM U CaMOCTOSITENBHO),
MOJATOTOBKY 3arOTOBOK Ui BBICTYIUIEHMH IO BOIPOCaM, BBIHOCUMBIM ISl OOCYXKIEHHUS IO
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTATHI, (PaKThI, CONOCTABICHUE PA3INYHBIX
no3uluii, coOcTBeHHbIE MbIcAM. Ecnu mnpobrema 3aMHTEpecoBajga 00ydYaroIIerocs, OH MOXET
HOJATrOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha NPAKTUYECKOM 3aHATUU. [IpakTHueckoe 3aHATHE - 3TO,
Npekae BCEro, AMCKyccHs, OOCYXIEHHUE KOHKPETHOM CUTyallud, TO €CTh IMPEAINOoJaraeT yMEeHHE
BHHUMATEJIbHO CIIyIIaTh WIEHOB MAJION TPYINIBI M MOJEPATOpa, a TAKXKE CTapaThCsl BBICKA3aThb CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE UJIEU U MPEUIOKEHUS, YTOUHITh U 33[]aBaTh BOMPOCH KOJLIEram
10 00CYKICHUIO.

[Ipy moAroToBKE K KOHTPOJBHOW paboTe OOy4arouuiicss IOJDKEH TOBTOPATH MPONICHHBIN
MaTreprag B CTPOIOM COOTBETCTBHM C Y4YeOHOW NpPOTrpaMMOi, HCHOJB3ys KOHCIEKT JIEKIUH U
JIUTEepaTypy, PEKOMEHJOBaHHYIO mpemnofaBaTeneM. [Ipu HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTallMeN U METOIMYECKON MOMOUIBIO K IIPEI01aBaATENIO.

CamocrosiTenbHas paboTa peanusyercs:

— HEMNOCPEICTBEHHO B MPOIIECCE Ay IMTOPHBIX 3aHATUHN - HA JEKLUAX, IPAKTUUECKUX 3aHATHUSAX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYJNbTALHUAX MO YYeOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, NPU JIUKBUAALMU 3a0JDKEHHOCTEH, NMPU BHIIOJHEHUU
WHJUBUTyaJIbHBIX 33JIJaHUN U T.J.

— B Oubmmoreke, noma, Ha Kadeape MpPH BBIIOJHEHHH OOYYAOIIUMCS YYeOHBIX H
MPaKTUYECKHX 3a]1ay.

Buast CPC u kpuTepuu O1ieHOK
(mo 6amnbHO-periTunroBOi cucreme [ THTY, CPC onenuBaercs B 15 6anioB)

1. Pedepar

2. Joknaxg

3. Occe

4. VYwyacTre B MEpPOIPHUATHIX

TeMbl 1711 CaMOCTOSITENIBHOM pabOTHl MPOIMUCAHBI B pabodeil mporpaMMme TUCHUTUIAHBIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOIIUMCS CaMOCTOATEIbHONW pPalOTHI SBISIETCS
3JIEKTPOHHAs HH()OPMAITMOHHO-00pa30BaTeNIbHAS CPe/la YHUBEPCUTETA, KOTOPast 00eCIeYnBaeT JOCTYII
K Y4eOHBIM IIJJaHaM, paboyuM TMporpaMMaM AUCHUILIUH (MOIynel), TpPaKTHK, K H3TaHUSIM
AJIEKTPOHHBIX OMOJIIMOTEYHBIX CUCTEM.
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