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1. Hear u 3aga4u JMCHUIIJIMHBI:

OcHoBHas1 Heb Kypca: «['uapaBIMueckie MaIluHbD) SBISETCS OCBOEHNE OCHOBHBIX 3aKOHOB JIEHCTBUS
THJIPABIMYECKUX MAIUH, a TaKKe€ METOJOB MX IPAKTUYECKOro IHpuMeHeHHs. O3HaKOMIIEHHE C
TUIPABIMYECKUMH MAallMHAMU M TEOPETHMYECKMMH METOJaMU pacueTa OCHOBHBIX WX IapaMeTpoB H
IpaBUIaMU 0J00pa MO OCHOBHBIM XapaKTEPUCTHKAM.

3ajgaveill Kypca SBISICTCS W3yU€HHE OCHOBHBIX (PU3UYECKHUX CBOWMCTB JKUAKOCTH, MU3yYCHHE OCHOB
KMUHEMAaTUKU M JUHAMUKMA  KHJIKOCTM M IPUMEHEHHME TEOPEeTHYECKOIo MaTepuana Ipu pacuere
pPa3IUYHBIX TUAPOCUCTEM. M3yueHue BONPOCOB JIBMKEHUS XUAKOCTU B THIPABIMYECKHX MAalIMHAX
Pa3INYHOIO Ha3HAYECHUS.

2. MecTo TUCHMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpamMMbl
VYyeOHas aucnurinHa «[ UapaBIUvecKre MaIIMHBD) OTHOCUTCS K YacTH, (POPMHPYEeMOH y4acTHUKAMH
oOpasoBarenbHbIX OTHOmIeHWH B ydeOHOM turane OIl mampabnenust 13.03.01 «TemmosHepreTuka u
TEIJIOTEXHUKA U TpeaycCMOTpeHa JJsi U3y4YeHHss B [ ceMecTpe, Oa3upyercs Ha 3HAHUU
OOLIETEXHUYECKMX U CIEUUATIbHBIX TUCHUIUIMH: «XuMus», «Dusuka», «Bbicmas MaTemaTHKa»,
«MexaHukay, «TexHruueckas TepMOAMHAMUKAY, «I HIpora3oquHaMuKa.

B cBowo ouepenb, [daHHBIA KypC, IOMHUMO CaMOCTOSITEIbHOTO 3HAY€HHWs], SBISAETCA
MPEANIECTBYIOMIEH NUCHUIUIMHON IS CIEHMAJIbHBIX KypcoB: TeruioBble NBHraTteld W HarHeTaTesH,
TernioBble M aTOMHBIE DJEKTPUYECKHE CTaHIMU, [ypOMHBI TEIUIOBBIX W ATOMHBIX SJIEKTPOCTAHIIMIA,
TexHONOTHYECKUE HHEPrOHOCUTENN mpennpusituii, CHCTEMbl Ta30CHAOXEHHUsS, BOJOCHAOKEHUS U
BOJOOTBEJICHUSI.

3. [lepeyeHb IIAHUPYEMBbIX Pe3yJabTATOB O0y4YeHHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMM JO0CTUKCHUSA KOMIIeTEHIIMIi.



Taoauna 1

Ilnanupyemblie pe3yabTaThl 00ydeHus no gucuuivinte (3YB)

Koa mo ®I'OC NHaukaTopsl JOCTHKEHHUS
Ob6menpodeccnoHalbHbIE
3HATh:
OIIK-3. Criocoben OIIK-3.1.  [IeMOHCTpUpyeT NOHMMaHUE 6
JIEMOHCTPHPOBATH MIPUMEHEHHE OCHOBH-BD-( KON MBI HIOCTH 1 — o0muMe 3aKOHbBI U YpaBHEHHS HaCOCOB U THPOArperaros;
OCHOBHBIX CTIOCOGOB MOMydeHH, — Kiaccupukanuio I'MJIPOIIHEBMOINIEpEIaY, obnacTu

npeoOpa3oBaHusi, TPAHCIIOPTA U
UCITIOJIb30BAHUS TEIUIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX M
CHCTEMaX.

rasa;

OIIK-3.2. IlpuMmeHsieT 3HaHUS OCHOB
THJIPOTra30AMHAMUKU Ui pacueToB
TEIIOTEXHUYECKHX YCTAaHOBOK

MPUMCHCHUA THAPOIIPHUBOJIA,

— METOJUKY pacyera ¥ MPOCKTUPOBAHHS, THIPABIMYECKUX
MaIlliH ¥ 00BEMHBIX THpPOIIepEIay;

— OCOOEHHOCTHM KOHCTPYKIIMM W pacdeTbl Ha 0€30macHOCTb,
MMPOYHOCTb, HAACKHOCTb U NPOU3BOJUTCIBLHOCTL PA3JIMYHBIX
THJIPABIIUYECKUX CXCM.

yMeTh:
— pemarb THUIOBBIC 3aJaud IO  THAPABIMKE, BBIMOJIHATH
OCHOBHBIE  PacyeThbl u aHAJIM3UpOBaTh  paboTy

THJIPaBIMYECKUX  MAallUH, OOOpPYIOBAaHUS THUAPOCHCTEM,
CaMOCTOSITEIILHO TIOJIOMPATh WX, OCBAUBATH HOBYIO TEXHHKY,
BLIOUpATH OINTUMAaJIbHEIC PEKUMBI ee paboThl,
o0ecreunBaroIme KauyeCTBEHHOE BBITIOJIHEHHE
TEXHOJIOTHYECKUX MPOIIECCOB;

— TIPUMEHATH OCHOBHBIC 3aKOHBI JUCIUIUIMHBI I PEIIeHUs
3a/1ay MIPOCKTUPOBAHUS, MOHTaXKa M HKCIUTyaTalldd CUCTEM
THJIPaBIMYECKUX MAaIIUH U OOOpyIOBaHUS H JOBOJKE
TEXHOJIOTHYECKHUX MPOIIECCOB;

— COCTaBJATh  THJPOSHEPreTHYECKHi  OamaHC  HACOCHOM
YCTaHOBKH, NPUMEHATh  YpaBHEHHWE JUHAMHUYECKOTO
paBHOBECHS] PaBHOMEPHOTO IMOTOKA, MPUMEHSITH (POPMYIIBI
s ompeneneHus  kKodhduimeHTa - TUAPABIMIECKOTO
CONPOTHUBIICHUS,

— TIPUMEHATh METOJMKH  pacyera W  MPOEKTUPOBAHUS,
TUAPABINYECKUX MAITUH U O0BEMHBIX THAPOIIEpeIay;

— MPOBOJUTH pacueTsl Ha 0€30MaCHOCTh, MPOYHOCTD,

HaaACKHOCTDb n IMPONU3BOAUTCIILHOCTDH PAa3JIMIHBIX




THJPABIMUYECKUX CXEM C Y4ETOM OCOOEHHOCTU KOHCTPYKLIUHU
U yCIIOBUW NIPUMEHEHHS.

BJIAJeTh:
OCHOBHBIMH TEOPETUYECKHUMHU U 3KCIIEPUMEHTAIbHBIMU
METOAAMU HCCIeI0BaHUs B 00J1aCTH IPOEKTUPOBAHMUS,
MOHTa)Ka M AKCIUIyaTalMy T'UAPOHACOCOB;
3aKOHaMM U YPaBHEHUSIMH CTATUKH U JUHAMUKH KUAKOCTEH
Y Ta3oB;

METOIUKOMN pacuera U IIPOEKTUPOBAHMSI;
I'MJPABINYECKUX MAIIKH.




4. O0beM TMCHUIIMHBI M BUIbI Y4eOHOM PadoThI

Taoauna 1
Bcero Cemectpsbl
Buj yueOHoi padoThl 4yacos/ 3a4.e]. 7 7
00 300 (0010 300
AyIUTOpPHBIE 3aHATHSI (BCETO) 51/1,4 16/0,5 51/1,4 16/0,5
B Tom uuce:
Jlexuyn 17/0,5 8/0,22 17/0,5 8/0,22
[TpakTHYecKHe 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
CeMuHapbl
JlabopaTopHbie pabOThI 17/0,5 4/0,11 17/0,5 4/0,11
CamocTosiTe;IbHAsI paboTa (Bcero) 93/2,6 128/3,5 93/2,6 128/3,5
B tom uuncne:
KypcoBas pabota (mpoekr)
PacuerHo-rpaduueckue paboTh
HUTP 39/1,1 36/1,0 39/1,1 36/1,0
Pedepatbr
Jlokmnassl
[Ipe3enTanuu
U (unu) Opyeue 6uovl camocmosmenbHoU
pabomol.
[ToaroroBka K J1abOpaTOpHBIM paboTamMm 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroToBka K MPakKTUYECKUM 3aHATHSIM 18/0,5 36/1,0 18/0,5 36/1,0
IToAroToBKa K 3a4€Ty, 9K3aMEHY 18/0,5 36/1,0 18/0,5 36/1,0
Buja oruerHocTH 3a4eT 3a4eT 3auer 3auer
Oo6man BCEI'O B yacax 144 144 144 144
TPYROEMKOCTE BCEI'O B 3a4. equHuuax 4 4 4 4
AMCHUILIHHBI




5. Coaep:xanue TUCHUIINHBI

Tab6aumna 3
Yacel Yacel Hacwt

Ne HaumenoBanue pa3jaeia ¢ ¢ NPAKTHYECKHX
JIEKIMOHHBIX J1a0opaTOPHBIX Bcero yacos

n/n AUCIHMIIMHBI 10 ceMecTpam R — SAHSTHIA (ceMMHAPCKHX)

3aHATHH
000 [ 390 | 000 [ 390 | 0920 [ 300 | 0®0 | 390
T'unpomamunel. Ilopmaesrie

1 AP p 1 - 1 2
HACOCBHI.

1 1 2

2 [IpuBoansie Hacocwkl. BosayiiHbie 1 ) 1 2
KOJIITaKH.

I'mopomaninHel. JlomactHEIE

3 AP 1 2 1 4
Hacocel. PaboTa HacocoB
SIBiIeHME KaBUTAIIMHU B HACOCE

4 I 1 1 2 1 1 4 2

E€HTPOOEKHEBIE HACOCKI.

5 | Hentp 1 2 1 4
JIBMDKEHUE KUJIKOCTH B HACOCE U

6 | OCHOBHOE ypaBHCHHE 1 1 1 1 2 2
LIEHTPOOEIKHOTO Hacoca.

7 CXeMBbI OJTHOCTYIIEHYATHIX 1 i 1 5
HIEHTPOOEIKHBIX HACOCOB. 1 1 9
[Toxazarenu paboThI

8 1 2 1 4
LIEHTPOOEIKHOT 0 Hacoca.

[leHTpOOE)KHBIE HACOCHI JISI
TOPSTYHX TPOIYKTOB.

9 | HupkynasSuOHHBIE HACOCHI. 1 1 - 1 1 2 2
XapakTepucTrKa IeHTPOOSKHBIX
HACOCOB.
3aKOoHBI 1TO/I00MS IIEHTPOOEKHBIX

10 | nacocos [lapamiensHas pabora 1 - 1 2
IIEHTPOOEIKHBIX HACOCOB
[TapannensHas pabota 1 1 2
LIEHTPOOEKHBIX HACOCOB

11 | ycraHOBIEHHBIX Ha pa3HBIX 1 - 1 2
HACOCHBIX cTaHIMsIX. Ilyck u
OCTaHOB HACOCOB.

ITapoBrie HacoCEHl

12 | @ 1 - 1 2
T'unponuHamMmuyeckue mmepegaqu

13 | - ApPOA eIt 1 1 1 1 2 2
MYy(}TBI, TpaHCHOPMATOPHI
OOBEMHEBIE HACOCHI

14 1 2 1 4
I'mapaBnuueckre TypOUHEL.

15 | AP yp 1 2 1 4
T bI. ' HApOIIpUBOALI

16 yp6obyp S 1 2 1 4
CxeMbl THAPOIIPUBOAA U CIIOCOOBI 1 1 2

17 | perynupoBaHUsl CKOPOCTH.

Kinamnansr. 1 3 1 5
18 HpoccenbHble yCTpOKCTBA.
I'uIpoakKyMymIsITOpEL.
HUTOI'O: 17 8 17 4 17 4 51 16




5.2. JIeKIIMOHHBIE 3aHATHHA

Taoauua 4

Ne
n/n

HaumenoBaHue pasjaesia
AUCHHILIMHBI

Conep:xanue pasaena

2

3

['mapomammuel. [TopuiHeBbie
HAaCOCBI.

OO6mue cBeeHus o ruapomainraax. Hacocer u
ruaponsuratenu. Knaccuduxanus nacocos. [Tpunimn
JNEHCTBUS TUHAMUYECKUX U OOBEMHBIX HACOCOB.
[TopurneBsie Hacockl. [IpuHImn paboTs! u
KJ1acCU(UKAIINS TOPITHEBBIX HACOCOB.

[IpuBOHBIE HACOCHI.
Bo3nyiunbie konmnaku.

[IpuBonubie Hacockl. ['paduku mogaun MPUBOTHBIX
HacocoB. Bo3ayliHble KONMAaKU U X Ha3HAUEHUE.
Onpenenenue pa3MepoB BO3AYIIHOTO Kojnaka. BiusHue
YCTaHOBKM BO3JIyILIHOT'O KOJIIIaKa Ha IIPOLECC
BCAChIBaHMS M HATHETAHMSI.

I'mppomaruHsbl. JlommacTHbIE
Hacockl. Pabora HacocoB

OcHoBBI TeOpuU 110100151 HacocoB. OCHOBHBIE
napaMmeTpbl HacOCOB. JlomacTHBIE HACOCHI.
KoaddunmenT ObI1CTpOXOMHOCTH. THIIBI JTOMTACTHBIX
HacocoB. [Ipumenenue Gpopmyn nogodus A nepecyera
XapaKTEePUCTUK HACOCOB. PerynupoBanue nojgaum.

SIBJIeHHWE KaBUTALIMU B HAcCOCE

[TocnenoBarenbHOE M NapalIEIbHOE COCIUHEHUE
HacocoB. fIBneHue kaBuranuu. KaBurannoHHas
xapakrepucTtuka. KaButanuonssliii 3anac. @opmyna
Pynnesa u ee npumeHeHue.

LlenTpoOEKHBIE HACOCHI.

IleHTpoOE)KHBIE HACOCHI. Y CTPOHWCTBO U KiIacCHU(DHUKAIUS
IEHTPOOEIKHBIX HacOCOB. OCHOBBI OTHOPa3MEPHOMH
TEOPHH LEHTPOOSIKHOTO HAacoca. ApMarypa
IIEHTPOOEIKHBIX HACOCOB.

JIBM>KeHUE AKUJIKOCTH B HACOCE
U OCHOBHO€ YpaBHEHHUE
LEHTPOOEKHOT0 Hacoca.

JIBYDKEHHE KHUJIKOCTH B pab0YeM KoJiece IIEHTPOOSKHOTO
Hacoca. OCHOBHOE ypaBHEHHUE IIEHTPOOEIKHOTO HACOCA.
VYpaBHeHHe paboThl peasbHOro Hacoca. TeopeTrueckas
MIPOU3BOIUTENIBHOCTD LIEHTPOOEKHOT0 Hacoca. [Ipoduib
JIONIATOK LIEHTPOOEKHOT0 HAcoca.

CXCMI)I OI[HOCTYHCH‘-IaTI)IX
IEHTPOOEIKHBIX HACOCOB.

VYpasaenue Oiniepa. CxeMbl OJTHOCTYIIEHYATBIX
LEHTPOOEKHBIX HAaCOCOB. TeopeTudyeckuii Harop Hacoca.
ITonesusit Hanop. IloTepu sHepruu B Hacoce.
HopmanbHbii psii IEHTPOOEKHBIX HACOCOB.

[Tokazarenu paboThI
LEHTPOOEKHOTO Hacoca.

3aBHCUMOCTH MPOU3BOAUTEIHLHOCTH IIEHTPOOEKHOTO
Hacoca ero Haropa 1 nmoTpeodsieMoil MOIITHOCTH OT YHCIIa
00opoToB pabouero koneca. Cepus Konec U
kod(ppurmeHt 6pICTpOXOAHOCTU. PerynmupoBanue nogauu
1eHTpoOexxHoro Hacoca. OceBoe aBlIeHHE, BHICOTA
BCACBHIBaHUS IIEHTPOOEKHOTO Hacoca. MOITHOCTH Hacoca
Y KIIJT.




[lenTpOOE)KHBIE HACOCHI ISt
TOpsSIYUX MPOAYKTOB.
[upKyIsAMOHHBIE HACOCHI.
XapakTepucTuka
HEHTPOOESKHBIX HACOCOB.

[lenTpoOE)KHBIE HACOCHI TS TOPSIYMX MPOAYKTOB. PaboTa
Hacoca Ha TpyOompoBoxa. IlocmemoBaTtenbHas U
napajiesnibHass paboTa HacoCOB. XapakTepucTuKa
LHEHTPOOSKHBIX HACOCOB. LMPKyISAIIMOHHBIE HACOCHI.
XapakTepucTrka TpyOOIIPOBOIOB npu pabore
IeHTpoOe)KHOTO Hacoca. HeycroitumBas pabora Hacoca.
3aBUCUMOCTh MEXY MTPOU3BOAUTEIBHOCTHIO, HATIOPOM U
YHCIIOM 000POTOB Hacoca.

3

10

3aKoHBI T0100US
IIEHTPOOEIKHBIX HACOCOB
[TapamnensHas padora
IIEHTPOOEIKHBIX HACOCOB

3akoHBl  1MOAOOMsT  LEHTPOOEKHBIX  HACOCOB U
KodhduUmeHT OBICTPOXOTHOCTH. N3menenue
XapaKTEPUCTHKH IICHTPOOCKHBIX HACOCOB MpPHU OOTOUKE
kouneca. [lapamienbHas paboTa HEeHTPOOEKHBIX HACOCOB €
OJIMHAKOBBIMH  Xapaktepuctukamu.  [lapamnenbHas
pabota [EHTPOOESKHBIX HACOCOB C pa3HBIMU
XapaKTEPUCTHKAMHU.

11

[TapannenpHas paborta
HEHTPOOEKHBIX HACOCOB
YCTAHOBJICHHBIX HA PA3HBIX
HACOCHBIX cTaHiusX. Ilyck u
OCTaHOB HaCOCOB.

[Tapannenshnas  paboTra  HEHTPOOESXKHBIX  HACOCOB
YCTQHOBJICHHBIX HA Pa3HbIX HACOCHBIX CTaHIUIX.
[locnenoBarenbHast paboTa LEHTPOOEKHBIX HACOCOB.
OceBoe naBieHue M cnocoObl ero pasrpys3ku. Ilyck
HEHTPOOSKHBIX HACOCOB M yXOJ 3a HUMH. CpaBHEHHE
napaMeTpoB pabOThl IEHTPOOEKHBIX U  JIOMACTHBIX
HacocoB. JIOCTOMHCTBAa M HEIOCTATKH IEHTPOOEKHBIX
HAacOCOB.

12

[TapoBble HacoChl

[TapoBble  HAcOCBHI.
Hacochl. OIHOLUMIMHIPOBBIE HACOCHI.
IPSAMOACHCTBYIOLUMU HacoCaMH.
JuaMeTpa NapoBbIX LWJIMHAPOB.

[IpssmMonencTByronMe  mapoBble
Pacxon mnapa
Ornpenenenue

13

I'mpponnHamMuyeckue nepenayu,
My(}TBI, TpaHCHOPMATOPHI

Ha3nauenue u obnactu IIPUMEHEHHUS
ruJIpoAuHaMuueckux nepenad. Ilpunnun pedctBus u
kinaccupukanus. Paboune XKUIKOCTH. YCTpOHCTBO U
pabounii npouecc ruapomydTel. OCHOBHBIE MAapaMETPHI,
YpaBHEHUS " XapaKTEPUCTHKA. YerpoiicTso,
knaccudukanus, — pabounit  mpolecc,  OCHOBHBIE
napaMeTpsl U YpaBHEHUS THAPOTPaHC(HOPMATOPOB.

14

OO0OBEMHBIE HACOCHI

O6wemuble  Hacochl. [lpuHunmn  peilcTBus, oOmue
CBOMCTBa W  KjiaccUUKaIuS. IlopmHeBble W
IUTYHKEPHBIE HACOCHI.

WNunukaropHas auarpamma. ['paduku nneanbHol mogayu
U ee HepaBHOMEpHOCTb.  JluadparmMeHHbIE HACOCHI.
PoTopHbIe HACOCHI M TMAPOABUTATEIIN.

15

I'uapaBnrueckue TypOUHBI.

I'mapaBnuueckue TypOouHbl. OCHOBHBIE THUIIBI TYPOUH.
OcHoBHble pacyeTHble ypaBHeHUs. KIIJ[ TypOunsl,
MOIITHOCTh TYPOUHBI.

16

Typ6o06ypsl. 'naponpuBos!

TypOunsl TypO0Oypa U IPUHIIUII €r0 AEUCTBHUS.
TpeboBanusi, mpenbsBIsieMble K TypOOOypam.
OCHOBHBIE TIOHSTHS U DJIEMEHTHI THIPOTPUBO/IA.
[Tpunnun ero npedictus. Kinaccudukanus oObeMHBIX
THIIPONPUBONIOB. [IpoccenpHOe 1 00BEMHOE
peryampoBaHue CKOPOCTH.




lMunponpuBoa ¢ ApocceabHBIM PETYINPOBAHUEM.
CxeMmbl THAPONPUBOIA U OcHoBHbIE cXeMbl. XapakTepucTuku. ['maponpuBos ¢
17 CHOCOOBI peryIupoBaHus 00BEMHBIM perynupoBanreM. OCHOBHBIE CXEMBI
ckopoctu. Knamanst. XapaKTEPUCTUKU, TPEUMYIIECTBA U HEJJOCTATKU
[TpunIUTT NEHCTBUSA, YCTPOMCTBO U XapaKTEPUCTUKHU
KJIAIaHOB.
N HpoccenbHble ycTpoiictBa. Ha3Hauenue npuHImn
JpoccenbHble yCTpOKCTBA. .
18 JEUCTBUS U XapaKTePUCTUKU. [ MAPOaAKKYyMYIISTOPHI.
'uIpoakKyMymsITOpHI.
OUIbTPHI.

5.3. JlaGopaTopHbIe 3aHATHUS

Tabanna S
Ne
HaumenoBanme pa3jaena
n/n HaumeHoBaHue 1a0opaTopHBIX padoT
AUCHHUILIMHBI
1 ['uppomamvHel. Jlonacthseie | [TapameTpuyeckue HCHBITAaHUS — LIEHTPOOESIKHOTO
Hacocsl. Pabota HacocoB Hacoca.
KapurannoHHbie UCHIBITAHUS [IECHTPOOEKHOTO
2 SIBneHue KaBUTALlUU B HAcOCE
Hacoca.
L{eHTpOOEKHBIE HACOCHI.
3 HcnpiTanue HeperyanpyeMoro o0beMHOT0 Hacoca.
4 HcnpiTanue ruiponpuBo/ia ¢ 00beMHBIM
PEryJIMPOBAHUEM.
5 HcnplTaHue TuponpuBo/ia ¢ ociieJoBaTeIbHbIM
JIpocceneM
6 CxeMbl ruIponpuBoia U HcnplTaHue ruaponpuBofa ¢  [apajljIesIbHBIM
CIOCOOBI peryaIupoBaHuUs JpoccesieM
7 ckopoctu. Kitanasst. " .
J[pocCeNbHEIE YCTPOTCTBA. CIIBITAHUS THIPOJUHAMHYECKOH Tepeayn.
I'ApOAKKYMYILATODEL. PacnipenenurensHsle yerpoiictBa. HazHaueHue
8 IIPUHLIMI JEMCTBYS U OCHOBHBIE THIIBI
(30JI0OTHUKOBBIE, KPAHOBBIE, KJIalaHHBIE).
Knaccudukanus o0beMHBIX THAPOIIPUBOIOB O
9 XapakTepy JBUKEHHS BBIXOJIHOTO 3B€HA U IPYTUM
IIPU3HAKAM.

5.4. IIpakTnyeckue (CEeMUHAPCKHE) 3AHATHS

Tabauna 6
Ne
HaunmenoBanue pasjaena
n/n Copep:xanue pasaena
AUCHHUILIMHBI
Ornpenenenne pa3MepoB BO3 HOT'O KOJIIIaKa.
IIpuBoaHbIe Hacocsl. Bo3ayniHeie pell p P AV
1 COIIAKE BnusiHue ycTaHOBKM BO3AYIIHOIO KOJMAaKa Ha
' MIPOLIECC BCAChIBAHUS U HATHETAHMSI.
I'mppomarmmnel. JlonactHbie
2 OCHOBBI TEOPHH 10JI00US HACOCOB.
Hacochl. PaboTa HacocoB
Kapurannonnsiii 3anac. ®opmyina Pynnesa u ee
3 | SIBneHMe KaBUTAIMU B HacOCe
MIPUMEHEHHUE.




OCHOBBI OJTHOPA3MEPHOUN TEOPUH IIEHTPOOEKHOTO

4
Hacoca.
OCHOBHOE ypaBHEHHE IICHTPOOSKHOIO HACOCa.
[TeHTPOGEIKHBIE HACOCHL, [TocTpoeHue mapaieorpaMMbl CKOPOCTEH.
5 YpaBHeHHe pabOTHI peaIbHOTO Hacoca.
Teoperuueckas MPOU3BOIUTEILHOCTH paboyuero
KoJieca IIeHTPOOEKHOT0 HAacoca.
OnpeneneHue 3aBUCUMOCTH MEXIY
6 [TokazaTenu paboThl OH3EO
MPOM3BOIUTEIHLHOCTHIO, HATTOPOM U YHCIIOM
[IEHTPOOEKHOTO Hacoca. P AUTCIIEHOCTRIO, HATIOPO clo
000pOTOB Hacoca.
LleHTPOOEsKHbIE HACOCHT VTS Pacdet BBICOTHI BcachIBaHUS LIEHTPOOEKHOTO
TOPSYMX IPOLYKTOB. Hacoca. MI3MeHeHne XapakTepuCTUKu
7 | HupKyIAHOHHBIE HACOCHI. IIEHTPOOEIKHBIX HACOCOB MPU 0OTOUKE KoJjeca.
XapakTepucTUKa LEHTPOOEKHBIX 3aKOoHBI TOI00HS IIEHTPOOSKHBIX HACOCOB U
HACOCOB. K02 PUIIHEHT OBICTPOXOTHOCTH.
3aKoHBI TOJ00HS LIEHTPOOESKHBIX
[MapatenbHast paboTta HEHTPOOEIKHBIX HACOCOB
8 | macocos IlapamnenbHas pabota
YCTAHOBJICHHBIX Ha Pa3HbIX HACOCHBIX CTAHIIHSIX.
IEHTPOOEIKHBIX HACOCOB
ITapasnenbHas padora Pacxonx mapa mnpsSMOAEHCTBYIOIIMMU HACOCaMHU.
LIEHTPOOSKHBIX HACOCOB OmnpeneneHne TuaMeTpa MapoBbIX [HIHHIPOB.
9 | YCTAHOBICHHBIX Ha PasHBIX NHunukaTopHas quarpamma 00beMHBIX

HaCOCHBIX CTaHIIMAX. HyCK u
OCTaHOB HACOCOB. HapOBBIe
HaCOChbl

HacocoB. ['papuku naeanbHOM nMogauu u ee
HEPaBHOMEPHOCT.

6. CamocTosiTeibHAsA padoTa CTYAEHTOB MO JUCIUITHHE

6.1 BOl'[pOCbI A CAMOCTOATECIBHOIO H3YYCHUA

ri\/i Tembl AJ151 CAMOCTOSATEIBLHOT0 U3YYEeHUS
1 ITopurHeBsie Hacockl. [TpuHIMNI paboTh U KIaccH(HUKAIUS TOPIIHEBBIX HACOCOB.
2 Brustnue yctaHOBKHM BO3IYIIHOTO KOJITIaKa HA MPOIECC BCAChIBAHUS W HAaTHETaHUSI.
3 Tumsl TOMAaCTHBIX HACOCOB.
OcHOBHBIE TapaMeTpbl HACOCOB. JloMacTHHIE HACOCHI.
4 SIBnenne kaBurtanuu. KaBurarmonnas xapakrepructuka. KaBurannoHHsli 3amnac.
5 [{enTpobexHbIE HACOCHI. Y CTPONUCTBO U KIlacCU(UKAIMs IEHTPOOEKHBIX HACOCOB.
6 [enTpobexxHbIe HACOCHI A TOpsAYuX MpoAyKToB. PaboTa Hacoca Ha TpyOOIpOBO/I.
ITocnegoBarenpHas v napajienbHas padoTa HACOCOB.
[Tyck 1eHTpoOEKHBIX HACOCOB M yXOJ 3a HUMH. CpaBHEHHE MapaMeTpoB PaOOTHI
7 LEHTPOOEKHBIX M JIONACTHBIX HACOCOB. JIOCTOMHCTBA M HEAOCTAaTKU LIEHTPOOEKHBIX
HaCOCOB.
5 Haznauenue u ob6nacTv npuMeHeHHs TUAPOAMHAMUYECKUX niepeaay. [IpuHiun
nencTBus U Knaccudukamnus. Paboune sKuaKoCTH.
9 OO0beMHble Hacochl. [lpuHIMN [nelCTBUSA, OOIME CBOMCTBA W KiIacCHU(UKAIIMS.
[TopuiHeBbIE U TITYH)KEPHBIE HACOCHI.
10 TypOunsl Typ600ypa U IPUHIIUII €T0 AelcTBUsA. TpeboBaHus, TPEIbIBISIEMbIE K
TypO0oOypam.
11 OcHOBHBIE MOHATHS U 3JIEMEHTHI TUIponpuBoa. [IpuHiun ero aeucTBusi.
Knaccudukanms 00beMHBIX THAPOITPUBOIOB.
12 I'maponpuBox € JOpOCCENBHBIM  PETYJIMPOBAHHUEM. OCHOBHBIE ~ CXEMBI.

XapakTepucTuku. [ uaponpuBog ¢ 00beMHBIM peryaupoBaHueM. OCHOBHBIE CXEMBbI




\ | XapaKTepHCTHKH, IPEMMYIIECTBA H HEJOCTATKHI

6.2. Tems1 PI'P.

Pacuer kopoTkoro TpyooIpoBoja ¢ HACOCHOM YCTaHOBKOM

Pacuer niuaHOrO TPYOOIIPOBOAA C HACOCHOM YCTAaHOBKOM

ITonGop Hacoca ass nepekaurnBaHus pa3IMuHbIX BUAOB MPoaykToB: Hedru;
ITonbop Hacoca A nepekaunBaHus pa3IMuHbIX BUAOB IIPOIYKTOB: butyma.

[Tonbop Hacoca A nepekaunBaHus pa3IMUHbIX BUAOB IPOIYKTOB: Moioka.

[Tonbop Hacoca A nepekaunBaHus Pa3IMUHbIX BUAOB IIPOIYKTOB: Boapbl.

HOI[60p HacoCa Uil IICpCKAYMBaHUA PA3JIMIHBIX BUAOB ITIPOJAYKTOB!: Macia.

O N OOl AW DN| -

HOI[60p HacoCa Uil IICpCKAYMBaAHUA PA3JIMIHBIX BUAOB ITIPOJAYKTOB!: ben3una

©

Pacuet HacocHO# yCcTaHOBKH

6.3 YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecrevyeHre CAaMOCTOSATEIbHOM
padoThI

1. 3yiikoB A.JI. 'mapasnuka. Tom 2. HanopHble U OTKpBIThIE TOTOKU. [ HpaBIuKa coopyKeHun
[DnexTponHsIil pecypc]: yueOHuk/ 3yiikoB A.JL., Bonruna JI.B.— DnekTpoH. TeKCTOBBIE
narasie.— MockBa: MUCU-MI'CY, O5bC ACB, 2018.— 400 ¢c.— Pexwum moctyna:
http://www.iprbookshop.ru/86298.html.— DBC «IPRbooks»

2. IenxoBaukoB M.C. I'mapocTaHIIiy ¥ THAPOMAIIMHEI [ DIIEKTPOHHBIN pecypc]: Kypc JIeKIuii/
lenxoBHNKOB M.C.— DIEeKTpOH. TEKCTOBBIE JaHHbIE.— M.: MOCKOBCKasi ToCyJapCTBEHHAs
akajieMust BogHoro TpaHcmnopra, 2009.— 105 ¢c.— Pexxum mocryma:
http://www.iprbookshop.ru/46700.html.— DBC «IPRbooks»

3. bopucos b.I1. ['mapaBnuueckuii pacueT ruapomnepenadu [DIeKTpoHHbBIH pecype]: METOInYeCKHe
yKa3aHMsI K BBIIOJIHEHHUIO IOMAITHEro 3aJaHus 1o JucuuIuinie «O0beMHbIe THAPOMAIIUHBL U
ruaponepenaun»/ bopucos b.I1.— DnekTpoH. TekcToBbIe nanHbIe.— M.: MOCKOBCKUH
roCyJapCTBEHHbIN TexHnyeckuil ynusepcutetr umenn H.O. baymana, 2010.— 32 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/30955.html.— 3BbC «IPRbooks»

4. CeBocTbsaHOB A.B. Pacuét TpyOonpoBo 0B [DNEeKTpOHHBIN pecypc]: METOANYECKHE yKa3aHHsI K
pacu€tHoii pabote 1o auctuiummae «I naporazonunamukay/ CeBocTbIHOB A.B.— DieKTpoH.
TEKCTOBBIE JaHHbIe.— JIunenk: Jluneukuil rocy1apcTBEHHbIN TEXHUUECKUI yHUBepcUuTeT, DbC
ACB, 2014.— 53 ¢.— Pexwum nmocryna: http://www.iprbookshop.ru/55149.html.— 3BC
«IPRbooks»

5. Kysnenos B.C. VcnbiTanus mectepeHHOT0 Hacoca [ DJIeKTPOHHBIN PECypC|: METOIUYECKUE
yKa3aHHsl K BBITOJIHEHUIO JIAOOPATOPHOU pabOThI O AMCHUILUIMHE «MexXaHHuKa KHUJIKOCTH U razay/
Kysnenos B.C., [llabnosckuit A.C., fApou B.B.— DnexTpoH. TekcToBbIe JaHHBIE.— M.:
MoCKOBCKH# rocy1apcTBEHHBIH TEXHHUECKUH yHHBepcuTeT nMeHu H.D. baymana, 2014.— 20
c.— Pexum nocryna: http://www.iprbookshop.ru/30876.html.— 3BC «IPRbooks»



7. OueHoYHbIE CPeACTBA

7.1.1 Bonpochl K NepBoii py0e:KHOH ATTeCTAIMI

. Obume ceenenus o ruapomammnaax. Hacocel u ruaponsurarenu. Kimaccudukarust HacocoB.

. IlpuHiun necTBus AMHAMUYECKUX U 0ObEMHBIX HACOCOB.

. IlopmaeBsie Hacockl. [Tpuniun paboTsl 1 Kiaccu(UKaus MOPITHEBBIX HACOCOB.

. IlpuBonHble Hacocsl. ['paduku nogaun NPUBOIHBIX HACOCOB.

. Bo3aymineie konmaku 1 ux HazHadeHue. OnpeaesieHue pa3MepoB BO3IYITHOTO KOJIaKa.

. BnusiHue ycTaHOBKM BO3AYIIHOTO KOJIIIAKa Ha MTPOLECC BCAChIBAHUS M HarHETaHMUS.

. OcHOBBI TEOpHUH MOA00MS HacocoB. OCHOBHBIC MTapaMeTPhl HACOCOB.

. JlJomactabie Hacockl. KoadduimeHT ObICTPOXOIHOCTH.

. Tumnbl nonacTHeIX HacocoB. [Ipumenenue Gpopmy mog00Hs I IepecyeTa XapaKTepUCTUK HACOCOB.
PerynupoBanue noxauu.

9. IlocnenoBarenbHOE U MapaJUIeTbHOE COSIMHEHNE HACOCOB.

10. SIBnenue kaBuTauuu. KaButanuoHHas XapakTepUCTHKA.

11. KaBurauuonnslii 3anac. @opmyna PyqHeBa u ee npuMeHEHuUE.

12. Yro Takoe kaBUTALUA, KAKOBBI €€ BHEUIHME MpHU3HAKK? UTO Ha3bIBaeTCsl KaBUTALMOHHBIM 3a11acOM
Ah ¥ Kak ero onpeaeauTh IPU UCIIBITAHUSIX ?

13. Yo Ha3bIBaETCS KPUTUIECKUM KaBUTAIIMOHHBIM 3aracoM Ahkp?

14. Yro Ha3pIBaeTCs 10MyCKaeMbIM KaBUTaLlMOHHBIM 3aniacoM Ahpon?

15. ®opmyina PynneBa /i onpenieneHus KpUTHYECKOTr0 KaBUTAllMOHHOTO 3anaca?

16. Yro Takoe BbICOTa BCACHIBAaHUS M KaK OHA CBS3aHA C KABUTAIHEH?

17. Yo Ha3pIBaeTCs KAaBUTALIMOHHOM XapaKTEepUCTUKON M KaK OHa n3o0pakaeTcs rpadpudecku’?

18. Yrto Ha3bIBaeTCs YaCTHOM KaBUTAIMOHHOW XapaKTEPUCTUKOMN U KaK €€ MOIyIUTh MPH UCIBITAHHSIX ?
19. lenTpoOexxHbIE HACOCHL. Y CTPOMCTBO U KJIacCHU(PHUKAIUS [IECHTPOOEKHBIX HACOCOB.

20. OcHOBBI OIHOPa3MEPHOI TEOPUH LIEHTPOOESIKHOTO Hacoca. ApMarypa IEeHTPOOEIKHBIX HACOCOB.

21. JIBu>keHue *KHUIKOCTH B paboyeM KoJsiece LIeHTpoOexHoro Hacoca. OCHOBHOE ypaBHEHUE
LEHTPOOEKHOTO Hacoca.

22. YpaBHeHue paboThl peabHOr0 Hacoca. TeopeTndeckas IPOM3BOAUTENLHOCTh LIEHTPOOEKHOTO
Hacoca.

23. IIpoduip monaTok EHTPOOSKHOTO HACOCA.

24. Ypaprenue Diinepa. Cxembl OJJHOCTYIIEHUATHIX EHTPOOESKHBIX HACOCOB.

25. Teopetnyeckuii Harop Hacoca. Ilose3Hslit Hamop.

26. [Totrepu >Heprun B Hacoce. HopmanbHBIHN psi IEeHTPOOEKHBIX HACOCOB.

27. 3aBHCHMOCTb POU3BOUTEIBLHOCTH LIEHTPOOESKHOTO HACOCa €r0 HAopa U MoTpedIsieMoi MOIIIHOCTH
OT 4uciia 000poTOB paboyero Kojeca.

28. Cepust kosec ¥ KO3(GGUIHMEHT ObICTPOXOAHOCTH.

29. PerynupoBaHue 1o1a4qu MIEHTPOOSKHOTO Hacoca.

30. OceBoe naBieHME, BBICOTA BCACHIBAHMSI LIEHTPOOESKHOr0 Hacoca. MOITHOCTh Hacoca M KIIJI.

CO0ONOOUTDE WDN P

O0pazerl OmiieTa K 1epBoil pyOeKHON arTecTaluu

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHUKH
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 1

IlepBas DV6C)KH3$I aTTcCcTanuAa

Huciunmna: «uapaBjianyecKre MAIIMHBI

1. SBnenme xaButanmu. KaBUTanmoHHas XapaKTEPUCTHKA.

2. Twunsl nonacTHIX HacocoB. [Ipumenenue hopmyn mogoous Ams mepecyera
XapaKkTEePUCTHK HAcOCOB. PerynupoBanue nogauu.

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




3aB. kadeapoii «T u I'» P.A-B. Typayes

7.1.2 Bompockl KO BTOPOii py0eKHOi aTTecTAIluN

1. YUro Ha3piBaeTcss OOBEMHBIM HAcCOCOM, Kakue Bbl 3HaeTe oObeMHBIE Hacochl? UTO Ha3pIBaercs
XapaKTepUCTHKON 00beMHOro Hacoca? M300pa3uTe XxapakTepUCTUKY 3TOTO Hacoca.

2. HazoBUTE M MOSCHUTE OCHOBHBIE TEXHUYECKHE IOKA3aTeNd OOBEMHBIX HAcoCOB. UTO Ha3bIBaeTCS
HAlOpHOM  XapaKTepUCTHUKOM OOBEMHOIrO HEperyJupyeMoro Hacoca, KakoBo e€ rpaduueckoe
n3zobpaxxenue?

3. Uto takoe KO3(DPUIMEHT yTeUeK HAcoca U KaK OH CBS3aH C 00BEMHBIM KO3(PPHUIIMEHTOM TOJIE3HOTO
EUCTBUS?

4. Hamumute 1 NOSICHUTE ypaBHEHUE HAIOPHON XapaKTEPUCTUKH 0OBbEMHOT0 Hacoca.

Kak onpenenuTs MOITHOCTH MIPUBOAHOTO JIBUTATENSI 00BEMHOTO HACOCa TI0 €T0 MapaMeTpam.

5. Kakue Hacochl Ha3bIBaIOTCSl POTOPHBIMU PaIdaibHO-MIOPUIHEBBIMU, OCHOBHBIE CBEJICHUS O HUX?

6. M310’k1TE OCHOBHBIE CBEICHUS O POTOPHBIX aKCHAJIbHO-TIOPIIHEBBIX Hacocax?

7. LlenTpoOexHbIe HACOCHI AJISl TOPSIYUX MPOAYKTOB.

8. Pabota Hacoca Ha TpyOonpoBoa. [locinenoBarenbHas 1 napajuieiabHas padoTa HaCOCOB.

9. XapakTepucTuka HeHTpoOeKHBIX HacocoB. L{UpKynALMOHHBIE HACOCHI.

10. XapakrepucTtrka TpyOOIpOBOIOB MPH paboTe HEHTPOOESIKHOTO HACOCA.

11. HeycroituuBast paboTa Hacoca. 3aBHCHUMOCTh MEXAY MPOU3BOAUTEIHHOCTHIO, HAIIOPOM M YHCIIOM
000pOTOB Hacoca.

12. 3akoHbl M0100UsI HEHTPOOEIKHBIX HACOCOB M KOI(PPHUIIMEHT OBICTPOXOTHOCTH.

13. 3MeHeHne XapaKTepUCTUKU [IEHTPOOEIKHBIX HACOCOB TP 00TOUYKE KoJieca.

14. TTapannenbHas paboTa HEHTPOOESKHBIX HACOCOB C OJJUHAKOBBIMU XapaKTEPUCTHKAMHU.

15. [TapannenbHas paboTa LEHTPOOEKHBIX HACOCOB C PA3HBIMHU XapaKTEPUCTUKAMHU.

16. [TapannenbHas paboTa HEHTPOOESKHBIX HACOCOB YCTAHOBJICHHBIX HA Pa3HBIX HACOCHBIX CTAHIIUSX.

17. TlocnenoBaTenbHas paboTa MEHTPOOCSKHBIX HacocoB. OceBOe JaBIICHUE U CITOCOOBI €0 pasrpy3KH.
18. Ilyck 1eHTpoOe)HBIX HACOCOB U yX01 32 HUMHU. CpaBHEHHE HapaMeTpoB PabOTHI IIEHTPOOCKHBIX U
JIOTIACTHBIX HACOCOB.

19. locronHCTBa U HEAOCTATKU IIEHTPOOEKHBIX HACOCOB.

20. ITapossie Hacocsl. [IpsiMoeiicTByOIME TAPOBHIE HACOCHI.

21. OgHoIMHAPOBBIE HAacockl. Pacxof mapa npsMoeHCTBYIOIIMMU HACOCAMH.

22. OnpeneneHne JHaMeTpa MapoBhIX UIHHAPOB.

23. Ha3znaueHue u o001acTM TNPUMEHEHHs TUAPOJMHAMUYECKUX mnepenad. IlpuHuun nedctBus u
KJIaccupuKaIus.

24. Paboune KUAKOCTU. Y CTPOMCTBO U paboumil mpoiecc TuIpoMyTHI.

25. OCHOBHBIE TIApaMETPBI, YPAaBHEHHS WM XapaKTEPHCTHUKA. YCTPOWCTBO, Kiaccupukamnus, padodmii
npoliecc, OCHOBHbIE MapaMeTPhl U YPaBHEHUS THAPOTPAHC(HOPMATOPOB.

26. O6wemubIe Hacockl. [IpuHIMT TeHCTBUS, OOIINE CBOMCTBA U KIIACCHU(UKAITHS.

27. IlopiHeBble U MITyHXEepHbIE HacOoChl. IHAMKaTOpHas Auarpamma.

28. I'paduku uneansHON TIOJJAYM U €€ HEpaBHOMEPHOCTh. [lnadparMeHHbIE HACOCHI.

29. PoTopHble HacOChI U TUAPOJIBUTATEIH.

30. I'mapasnudeckue TypOwHbl. OCHOBHBIE THUIBI TypOWH. OCHOBHBIC pacueTHble ypaBHeHHs. KIIJ
TypOUHBI, MOIITHOCTH TYPOUHBI.

31. TypOunsl TypO0Oypa ¥ MPUHIUT €To AecTBUSA. TpeOoBaHus, MpeIbsIBIsIEMbIe K TYpOOoOypam.

32. OcHOBHbIE TMOHATHSA W 3JEMEHTH TuaponpuBoja. [IpuHumn ero  aeictBus. Kiaccuduxanms
00BEMHBIX THAPOIIPHBOJIOB.

33. JIpoccenbHOe M 00bEMHOE PEryIHpOBaHUE CKOPOCTH.

34. TuaponpuBo/ ¢ APOCCEIBHBIM perymupoBaHrueM. OCHOBHBIC CXeMbI. XapaKTePUCTHKU. 35.
I'uaponpuBos ¢ 00beMHBIM perynupoBaHieM. OCHOBHBIE CXEMBbI XapaKTEPUCTUKHU, PEUMYILECTBA U
HEIOCTATKU

36. [IpuHLMn eHCTBUSA, YCTPOWCTBO U XapaKTEPUCTUKU KIIallaHOB.

37IpoccenpHble ycTpoiicTBa. Ha3HaueHWe MPUHIUI JEHCTBUS U XapaKTEPUCTHKH.

38. ['uIpoakKyMymnsaTOpHI.



39. OuIbTPHL.

O0pasel OuIeTa KO BTOPOU PYOEKHOM aTTeCTalluU

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSHOM TEXHUYECKHIT VHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJPA "TEIIVIOTEXHUKA U TH/IPABJIUKA"

Buaer Ne 1

Bropas pyOexHas arrecraius

I[I/ICLII/IHJII/IHaZ «[napaBanyeckne MaIIMHbI

1. Ha3oBuTe 1 NOSCHUTE OCHOBHBIC TEXHUYECKHE MTOKAa3aTeI 00bEMHBIX HACOCOB. UTO
Ha3bIBACTCS HAITOPHOW XapaKTEPUCTUKON 0OBbEMHOTO HEPETYIMPYEMOT0 Hacoca,
KaKoBO e€ rpaduyeckoe n3oopakenue?

2. Pabora Hacoca Ha TpyOompoBoa. IlocnmemoBarenbHass M mapamienbHas padora
HAacOCOB.

3. ITMapamrensHast paboTa EHTPOOEKHBIX HACOCOB YCTAHOBJICHHBIX Ha Pa3HBIX
HACOCHBIX CTAHIIUAX.

3aB. kadenpoit «T n I'» P.A-B. Typnyes

7.2 BOHEOCLI K 324€Ty 10 TUCIHUITIJIWNHE «FI/Ig!QaBJII/I‘{eCKI/Ie MAIIWHbBI»

1. Obume cBepenus o ruapomamaax. Hacocer u ruaponsurarenn. Kinaccugukamnus nacocos. [Tpuanmn
JeUCTBUS TMHAMHUYECKUX U 0OBbEMHBIX HACOCOB.

2. [Nopmnessie Hacockl. [TpuHIMT paboTh! U KIaccu(UKAIUs TOPITHEBBIX HACOCOB.

3. IlpuBonHsble Hacockl. ['paduky mogauu NPUBOJHBIX HACOCOB.

4. Bo3nyiiHble KOJIIaky U UX HazHadeHue. OnpeieneHyue pasMepoB BO3yIIHOr0 KoJnaka. BiusHue
YCTaHOBKH BO3IyILIHOT'O KOJIIIAKa HA MPOLIECC BCACHIBAHUS U HATHETAHMSL.

5. OcHOBHI TeopuH MOA00HMsT HacocoB. OCHOBHBIE MMapaMeTPhl HACOCOB.

6. JlonmactHble Hacockl. Koadduuuent 6picTpoxonHocti. Tumsl tonacTHeIX HacocoB. [Ipumenenue
(dbopMyI mo1o0us ISl IepecueTa XapakTepUCTUK HacocoB. PerynupoBanue nogauu.

7. IlocnenoBarenbHOE U MApaJUIENbHOE COEJUHEHUE HACOCOB.

8. Slenenue kaBuTauuu. KaBurannonsnas xapakrtepuctuka. Kapurannonssiii 3anac. @opmyna Pynnesa u
ee npuMeHeHue. JlomyckaeMblil 1 KpUTHYESCKUI KaBUTAMOHHBIN 3arac (Ahkp). ®opmyra Pynnesa ast
OIIpeENIEHUs] KpUTUUECKOTO KaBUTALMOHHOTIO 3amaca?

8. BricoTa BcachlBaHUS U KaK OHA CBsi3aHa ¢ kaBuTalueil. KaButanuoHnHas XxapakTepucTrKa,
n3zobpakeHue ee rpapuyecku. Kak moayduts KaBUTAIIMOHHYIO XapaKTEPUCTHUKY, IPU UCTIBITAHUAX?

9. llenTpoOexHBIE HACOCHL. Y CTPONUCTBO U Kilaccu(UKaIrs EHTPOOEIKHBIX HACOCOB.

10. OcHOBBI OIHOPAa3MEPHOM TEOPUH LIEHTPOOEKHOT0 Hacoca. ApMarypa IeHTPOOEKHBIX HACOCOB.

11. JIBuxeHue sKUAKOCTH B pabodeM KoJiece eHTpoOeKHOTO Hacoca. OCHOBHOE ypaBHEHHUE
LEHTPOOEKHOT0 Hacoca. YpaBHEHHE PabOTHI peajabHOro Hacoca. TeopeTnueckas MPOU3BOAUTEIBHOCTh
IIEHTPOOEKHOTO Hacoca.

12. Ilpodunps nomatok HEHTPOOEKHOro Hacoca. YpaBHeHHe Oinepa. CxeMbl OJHOCTYHEHUYATHIX
IIEHTPOOEIKHBIX HACOCOB.

13. Teopernueckuii Hanop Hacoca. Ilone3nsiii Hanop. Ilotepu sHeprum B Hacoce. HopManbHbIN ps
IIEHTPOOEIKHBIX HACOCOB.

14. 3aBUCHUMOCTb ITPOU3BOIUTEIIBHOCTH LIEHTPOOEKHOIO HAacOca €ro Haropa 1 nmoTpedasieMoil MOITHOCTH
OT uncia 000poToB padouero kosneca. Cepust kosiec 1 KOIDPHUITUEHT OBICTPOXOTHOCTH.

15. PerynupoBanue mojaud IeHTpoOexxHoro Hacoca. OceBoe JaBleHUE, BBICOTa BCACHIBAHMS
LEHTpOoOEKHOro Hacoca. MOIIIHOCTh Hacoca U KIIf.



16. Urto Ha3wIBaeTcs OOBEMHBLIM HACOCOM, KakKHe BBl 3HaeTe 0oO0beMHBIC Hacochkl? UTo Ha3bIBaeTCA
XapakTepuCTUKON 00beMHOro Hacoca? M300pa3uTe XapaKTepUCTHKY 3TOTO HAcOCa.

17. Ha3oBuTe M MOSICHUTE OCHOBHBIC TEXHHYECKHE IMMOKA3aTeIM 00BbEMHBIX HAcOCOB. UTO Ha3bIBaeTCs
HATNlOPHOM  XapaKTEepPUCTHUKOW OOBEMHOTO0 HEPEryJIHpyeMoro Hacoca, KakoBo e€ rpadudeckoe
n3o0paxenue?

18. Uro Takoe Ko3(pUIMEHT yTeueK HacOoca U KaK OH CBA3aH ¢ 0OBEMHBIM KO3(pPUIIMEHTOM TOJIE3HOTO
neiicteus? HanummTe U MOsSCHUTE ypaBHEHUE HAITIOPHOW XapaKTEPUCTUKUA 0OOBEMHOTO HACOCA.

Kak onpenennTs MOITHOCTH MPUBOAHOTO JIBUTATENSI 0OBEMHOTO HAcOCa 110 €ro MapaMeTpam.

19 . Kakue Hacochl HA3bIBAKOTCS POTOPHBIMHU PaJAHAIbHO-TIOPITHEBBIMU, OCHOBHBIC CBEICHUS O HUX?
W3n0xuTe OCHOBHBIE CBEJICHHUS O POTOPHBIX aKCHAIbHO-TTOPIITHEBBIX HacOCax?

20. llentpoOexHble HACOCHI JUISI TOpSYUX MNpoaykToB. PaGoTa Hacoca Ha TpyOONMpPOBO/I.
[TocnemoBarenbHas U napajuieibHas padOTa HACOCOB.

21. XapakTepHucTHKa IEHTPOOEKHBIX HACOCOB. LIMpKyIAIIMOHHBIE HACOCHI.

22. XapakTepucTuka TpyOOIpoBOIOB IpU pabOTe IEHTPOOESKHOTO HAcOca.

23. HeycroitunBas paboTta Hacoca. 3aBHUCHMOCTh MEXKAY MPOU3BOIUTEILHOCTHIO, HATIOPOM U YHUCIIOM
000pOTOB Hacoca.

24. 3akoHbl TONOOWS WEHTPOOESKHBIX HACOCOB W KOXP(UIMEHT OBICTPOXOAHOCTH. M3MeHeHue
XapaKTEPUCTHKH [IEHTPOOESIKHBIX HACOCOB IPU OOTOUYKE KoJeca.

25. TlapamnenbHas paboTa IEHTPOOSKHBIX HACOCOB C OJTMHAKOBBIMH XapaKTCPUCTUKAMHU.

26. IMapamnensHas paboTa IEHTPOOEKHBIX HACOCOB C PAa3HBIMH XapaKTepUCTHKaMu. [lapaiuienbHas
paboTa eHTPOOESIKHBIX HACOCOB YCTAHOBIIEHHBIX HA PA3HBIX HACOCHBIX CTAHIUIX.

27. TIlocnenoBarenbHast paboTa IEHTPOOSIKHBIX HacOCcoB. OCeBOE IaBJICHHUE U CITOCOOBI €T0 Pa3rPy3KH.
28. Ilyck 1eHTpoOEKHBIX HACOCOB M yX0[ 32 HUMH. CpaBHEHHE IMapaMeTpoOB padOTHl EHTPOOEKHBIX U
JIOTIACTHBIX HACOCOB. JJOCTOMHCTBA M HEJOCTATKH IIECHTPOOESIKHBIX HACOCOB.

29. IlapoBbie Hacochl. lIpsmoneiicTByromue mapoBbie Hacochl. OIHOUMIMHIPOBBIE HAacockl. Pacxon
napa npsMoJIeHCTBYIOIKUMHU HacocaMu. Onpe/iesieHrne AuaMeTpa MapoBbIX UIUHAPOB.

30. Hasnayenume u o00MacTH TNPUMEHEHHs THUAPOAMHAMUYECKHUX mepenad. [lpuHmum neiictBus u
KJIacCU(pUKALIHS.

31. PaGoumne xuaKoCTH. Y CTPOICTBO B pabouuii mporecc ruIpoMy ThI.

32. OcHOBHBIE MapaMeTphbl, YPaBHEHHUS U XapaKTepUCTUKA. YCTPOHCTBO, Kiaccudukamms, padouuit
nporiecc, OCHOBHBIE MApaMETPBI U YPaBHEHUS THAPOTPAHC(HOPMATOPOB.

33. O6bemubIe Hacockl. [IpuHIMN TelcTBHS, OOIIME CBOMCTBA M KiacCHU(pUKAITHSI.

34. TlopriHeBbIE U TUTyHXEepHBIE HAaCOCHl. HAMKAaTOpHAs IuarpamMmma.

35. I'paduku ueanbHON NOJauu U €€ HEpaBHOMEPHOCTh. [lnadparMeHHbIe HACOCHI.

36. PoTopHbIE HACOCHI ¥ TUAPOIBUTATEIH.

37. I'mnpaBianueckue TypOuHbl. OCHOBHBIE TUIBI TypOMH. OCHOBHBIE pacueTHble ypaBHeHHs. KIIJ]
TypOUHBI, MOIITHOCTH TYpOUHBI.

38. TypOunsl TypO0Oypa 1 MpuHLMT ero JeicTBus. TpeboBaHus, MpeabsBiIseMble K TypOoOypam.

39. OcHOBHBIE TOHSATHSA W JJIEMEHTH TuaponpuBona. [lpuwHmmmn ero  apeictus. Kiaccuduxanms
00BEMHBIX THAPOIIPUBOJIOB.

40. JIpoccenpHOE U 00BEMHOE PETyITUPOBAHNE CKOPOCTH.

41. TunponpuBoA € IpOCCENbHBIM peryinupoBanueM. OCHOBHBIE CXEMbl. XapaKTePUCTHKH.

42. TunponpuBoj ¢ 00beMHBIM perynupoBanueM. OCHOBHBIE CXEMBI XapaKTEPUCTHKH, IPEUMYIIECTBA H
HE/I0CTAaTKU

43.. [TpuHIIUT EHCTBUSA, YCTPOWCTBO U XapaKTEPUCTUKU KIIallaHOB.

44. JlpoccenbHble ycTpoiicTBa. HazHadueHue NpuUHIMI ASHCTBHUS U XapaKTePUCTUKH.

45. I'mapoakkyMynatopbl. UIbTpEL.

Oo0pa3en KAPTOYKM K 3a4eTy MO JUCHHUILINHE

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/I[PABJIMKA"




Hucrunnmna I'napaBianyeckye MAITHHBI

Cemectp - 7

I'pymma T3C-21, 9011-21

Kaprouka Ne 1 (x 3aueTy 1o JUCIUIUIMHE)

1. | IlopuHeBble Hacochl. IIpuHimn paboThl U Ki1accuUKaLMs MOPLUIHEBBIX HACOCOB.

2. | Uto Takoe KaBUTalIMsl, KAKOBHI €€ BHENTHUE MpU3HaKKu? YTO Ha3pIBaCTCsl KaBUTAIIMOHHBIM
3arracoM Ah M Kak ero onpesenuTh Ipu UCIIBITaHUIX ?

3. | HeycroitunBas pabora Hacoca. 3aBUCHUMOCTb MEXy IPOH3BOIUTEILHOCTHIO, HATOPOM U
YKCcJI0M 000pPOTOB Hacoca.

4. | I'paduku uaeansHON NOJAYU U €€ HEpaBHOMEpPHOCTh. JlnadparMeHHbIe HACOCHI.

3aB. kadenpoii

«T

EIJIOTEXHUKA U THAPABIUKAY P.A-B. TypnyeB
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7.3. Texyumuii KOHTPO.JIb

7.3.1 Temsl PI'P

['mapaBianueckuil pacueT HapyKHOTo0 00BEIMHEHHOTO BOJOIPOBO/Ia HACEIEHHOTO TYHKTA U
MIPOMBIIIJIEHHOTO MPEANPUATHS

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

OcHOBHBIE THUIIBI IIEHTPOOEKHBIX HACOCOB.

bananc paboT B IpOTOYHON MallIuHe.

PaboTa n3MeHeHHs AaBJIEeHUS KaK IJIaBHAs 4acTh 3TOro OanaHca.

7.3.2 Tembl KypcOBBIX padoT

['unpaBnuueckuil pacy€r 31€MEHTOB Bo103a00pa Ha peke N

CrpoeKkTrpoBaTh THAPOCXEMY aBTOMATa CBEPICHUS

CrpoekTupoBaTh THAPOCXEMY ITPUBOJOB aBTOMAaTa CTHIKOBOM CBapku CHpOeKTHPOBATH
TUAPOCXEMY MAHUITYJIATOPA-KaHTOBATEIIS

CripoeKkTHpoBaTh THAPOCXEMY NMPUBOAA ISl CBAPKU TPEHUEM

CnpoeKkThpoBaTh THAPOCXEMY NIPUBOJAA KAaHTOBATEISITPAHCIIOPTEPA

CrpoeKkTHpoBaTh THAPOCXEMY NMPUBO/A CTHIKOBON MaIlIWHbI

CrpoeKkThpoBaTh THAPOCXEMY NIPUBOJA PEBOJIBBEPHON ITOJIOBKU

CrnpoexTrpoBaTh THAPOCXEMY NIPUBO/IA IIpecca

CnpoeKkThpoBaTh THAPOCXEMY NPUBOJAA TEPMOILIACTABTOMATA

0. CmpoekTupoBaTh THAPOCXEMY MTPUBOA KpaHa

1. Bwuasl HacocoB (110 0OLUIMM KOHCTPYKTUBHBIM IIPU3HAKAM).
2.  YCTpOWCTBO M MPUHIIMIT IEHCTBHSI IEHTPOOESKHOTO HAcoca

13.  VYcTpoiicTBO M NPUHIMI ASHCTBUS OCEBOIO HAcOcCa.
14.  VYcrpoilcTBO M NPUHIMI IEHCTBUS BUXPEBOIO Hacoca.

15. VcrpoiicTBo n npuHIMI IEHCTBUS HEHTPOOEKHO-BUXPEBOTO HACOCA.




7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
Ilnanupyemblie pe3yJibTATHI 0CBOEHHUS Kputepun ouennBanus pe3yJibTaToB 00y4eHUs! HaumenoBanue
KOMIEeTEeHIH U OIIEHOYHOTI'0
MeHee 41 6ajl10B 41-60 6aa10B 61-80 6ay10B 81-100 6as10B cpencraa
(Hey/10BJIETBOPUTEJILHO) | (Y10BJETBOPUTEIBHO) (xopoiuo) (oTJaM4YHO)

OIIK-3 Cnoco0eH 1IeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CLIOCOOOB MOTyYeHHsI, TpeoOpa3oBaHusl, TPAHCIIOPTA U MCIIOIB30BAHMS TETUIOTHI B
TEIIOTEXHUYECKUX YCTAHOBKAX U CHCTEMaXx.

3HATD: @parmeHTapHbIC 3HAHUS HenonHele 3HaHMs CdopmupoBaHHEIe, Cdopmuposannsie | Keiic-3amanus,
HO coJiepKaliue CHUCTEMATHYECKHE 3aJaHus JIs
— OCHOBHBIC (DH3UKO-MEXaHUICCKHEC OTJEIbHBIE SHAHUS KOHTPOJIBHO
CBOMCTBA KUJIKOCTH U CHIIBI, IpOOEITbl 3HAHUSA paboThI, TEMBI
JICUCTBYIOLIKE B )KUIKOCTH CBOMCTBA pedepatos,
JIOKIIAJIOB.

THPOCTAaTUYECKOTO JAaBJICHUS,
OCHOBHBIE 3aKOHBI JIBUKECHHSI
KHIKOCTH;

— o0rmue 3aKOHBI ¥ yPaBHEHHSI CTATUKH
Y TUHAMHKH KHIKOCTEH BUIBI U
PEXHUMBI ABHKCHUS JKUJIKOCTH,
OCHOBBI TH/IPOTMHAMUYECKON TEOPHH
CMa3KH;

— Ha3HAuYCHHE M KIACCH(DUKAIIIO
TpyOOINPOBOIOB;

— METO/bI THAPABINYECKOTO pacyera u
IPOEKTUPOBAHUS TPYOOIIPOBOJIOB;

—  KJIaCCHU(HKAIUIO THIPABINYECKUX




MallliH THAPOMHEeBMOIepeaay,
001acTH MPUMEHEHHSI THIPOIPUBOIA
Y TTHEBMOTIPUBO/IA;

— METOJMKY pacueTa u
IPOCKTHPOBAHUS; THPABIMYECKIX
MaluH 1 00BEeMHBIX THApOIIEpEaay;

— OCOOEHHOCTH KOHCTPYKLIUHU U
pacdeTsl Ha O€30TacCHOCTb,
IPOYHOCTH, HAJIS)KHOCTh H
IPOM3BOIUTEIILHOCTD PA3THYHBIX
THJIPABITUYECKUX CXEM.

— Y4YETOM OCOOEHHOCTU KOHCTPYKLUH U
YCIIOBHM IPUMEHEHUS.

METh: YacTruHble yMEHUS Henonnsle ymeHnns YMeHus NONHbIE, CdhopmupoBaHHbIE
y ) JIOTTYCKAKOTCS S
— TPUMEHATH OOIIHE 3aKOHBI U HEeOOJIbIIINE
OLINOKHU

YpaBHEHHS CTATUKH U THHAMHUKH
AKHUJIKOCTEH, 3aKOHBI IBUKECHUS U
PaBHOBECHSI KHUJIKOCTEH;

—  OCYIIECTBUTH THAPABINIECCKUNA
pacyeT IpOCTOTO U CI0XKHOTO
TpyOOIPOBOIOB;

—  COCTaBJIATh TMAPOIHEPTrETUYECKHUN
OaslaHC HACOCHOW YCTaHOBKHY;

— TPOBOAMTH PACUETHI HA
0€30MacHOCTb, POYHOCTb,
HAJIC)KHOCTh U TIPOU3BOIUTEIHHOCTD

Pa3INYHBIX TUAPABINYCCKUX CXEM C




y4eTOM 0COOEHHOCTH KOHCTPYKIIMU U
YCIIOBUM IPUMEHEHUS;

—  KJIaccuuKaImio
THIPOITHEBMOIIEpe1ad, 00IacTu
PUMEHEHHS TUAPONIPUBOJIA U

IMHEBMOIIPHUBO/A.

BJIAJIETh: YacTrdHOE BIIaJCHHC Hecucremarnueckoe B Ycnemnoe u
’ HaBbIKAMU NIPUMEHEHNUE HABBIKOB CUCTCMATHYCCKOM CUCTCMATHUYCCKOC
— METOJAaMH HUCCICIOBAHUA IBHXKCHUSA IPUMEHECHUN IIPUMEHEHUE HABBIKOB
HaBBIKOB
KUOKOCTHU, METOJaMU a 0
JIONIyCKarTCsA
TUAPABIUYCCKOTO pacucTa u p 0GeIE
MPOEKTUPOBAHUS TPYOOIIPOBO/IOB; 3HaHUH

— 3aKOHaMHU COIPOTHUBJIEHUS IBUKECHUS
KUJKOCTH, UICTEUEHUS JKUKOCTH
4yepe3 OTBEPCTUS U HACAIIKH;

— CYUIECTBYIOIIKMMH I'MJIPaBINYECKUMU
Y THEBMaTHYECKUMHU CUCTEMaMH;

— METOAUKOM pacyera u
MPOEKTUPOBAHMUSL, THIPABIMYECKUX
MaIIvH U 00BEMHBIX TUApONepeaay
IIPOBEJEHUE DPACUETOB HA
0e30MacHOCTh, MPOYHOCTb,
HaJIe)KHOCTb U ITPOU3BOJUTEIBHOCTD
pa3IMYHBIX THIPABIMYECKUX CXEM C
y4€TOM 0COOEHHOCTH KOHCTPYKIIMU U
YCIIOBHI IPUMEHEHHS.




8. OcodeHHoCTH peajn3anui AMCHUILIMHDBI /I HHBAJIMAO0B H JIMII C

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyuiecTBiieHUsT TPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHOU
aTTecTalluu OO0YyYaromMXcsl co3/aHbl (OHJIbI OLICHOYHBIX CPEJICTB, aJalTHUPOBAHHBIC IJIS UHBAJIUIOB U
JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3/J0POBbS U TMO3BOJIAIONIME OLICHUTh JOCTHUKEHHE HMHU
3aIUTAaHMPOBAaHHBIX B OCHOBHOW 0Opa30BaTeNbHON IporpamMMme pe3yibTaToB OOyYeHHS U YpPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIMI, 3asiBICHHBIX B oOOpa3oBaTenpHOW mporpamme. Dopma
MPOBEJICHUS TEKylel arrecTaluy [Uisl CTYACHTOB-MHBAIMUJIOB YCTAaHABIMBAETCA C  YYETOM
WHIUBUAYAIbHBIX TNCUXO()HU3NYECKHX OCOOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, NMHCbMEHHO Ha
KoMmIbioTepe, B (opme TectupoBaHusi W T.1.). [lpu TectupoBaHMM ISl CIAOOBUISIIUX CTYACHTOB
UCTIOJNB3YIOTCS (DOHIBI OLIEHOUHBIX CPEACTB C YKpYMHEHHBIM mpudrom. Ha sk3amen mnpuriamaercs
COMPOBOXAAIOIINNA, KOTOPBIH  OOecreynBaeT TEXHUYECKOE COMpOBOXKAEeHHWE cryaeHty. [lpu
HEO0OXOJIMMOCTH CTYICHTY-UHBATUAY MPEIOCTABISIECTCS TOMOIHUTENFHOE BpEeMs JIJIsl TOATOTOBKH OTBETA
Ha »9k3aMmeHe (unu 3adere). OOyugarommuecss C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBbSI M
oOydJaromuecsi WHBIUIBI OOECIIEYMBAIOTCA TMEYATHBIMH M DIIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpaMmbl, y4deOHbIE MOCOOHS /il CaMOCTOSITENbHON padoTel W T.A.) B (Qopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbsI U BOCHPUATHS HH(POPMAIIUU:

1) JUTs THBAJTUIOB | JIMII C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- AJA cjenbIX: 3aJaHUS s BBIIOJHEHHS HA CEMHUHApaX M NPAKTUYECKUX 3aHATHAX
oopmisitoTcst  penbe@HO-TOUeUHBIM HIpudTOM bpaiins wuaum B BUAE HIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TMOMOIIBIO KOMIBIOTEPA CO CIEHUAIN3UPOBAHHBIM MPOTPaMMHBIM O0€CleueHUueM s
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCHCTEHTOM; MTUCHbMEHHBIC 3a/IaHUS BBHIMOJHSAIOTCS HA Oymare penbedHo-
TOYEYHBIM MPUGTOM bpaiiiast HiIM Ha KOMIBIOTEPE CO CHEIHAIM3HUPOBAHHBIM MPOTPAMMHBIM
obecriedeHreM JIsi CIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaroUIMMCS JUIs BBIOJHEHUS
3aJlaHusl TIpU HEOOXOJUMOCTH TPEJOCTABISAETCS KOMIUIEKT MUChbMEHHBIX MPUHAANEKHOCTEH u Oymara
IUIE  TUChbMa  pelbeHO-TOYCYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATM3UPOBAHHBIM
MPOTPaMMHBIM O0eCTIeYeHUEM IS CIIETIBIX;

- I c1a0oBUAAIIUX: o0ecreynBaeTCsl UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydaromuMmcs Ui BBIIOJHEHMS 3aJaHus TpPU  HEOOXOIMMOCTH IPelOCTaBIsIeTCs
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaK)K€ WCIOIB30BAHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB; 3aAaHUs TSI BHITTOJIHEHUS 3aJJaHUI 0(OPMIISIIOTCS YBETUYEHHBIM IPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- UISl TJIYXMX M CJIa00C/abIIAIUX: 00ecTIeYyrBaeTCsl HaTMYMe 3BYKOYCHIIMBAIOIIEH armapaTypsbl

KOJUIEKTUBHOTO MOJIL30BAHUS, npu HEO0OXOIMMOCTH 00yJaromuMest MPEIOCTABIIACTCS



3BYKOYCWJIMBAIOLIasl  ammaparypa HWHAMBUAYAJIBHOIO  II0JIb30BaHMs; IPENOCTABIAIOTCS — YCIYrH
CYpIONEPEBOAUNKA;

- JIS  CJeNOrJIyXHX [IONyCKAeTCs MpPHUCYTCTBUE ACCHCTEHTa, OKa3bIBAIOIIEro YCIyrd
TU(IOCYpIONIEPEBOAUMKA (IOMUMO TpeOOBaHUM, BBIIOJIHAEMBIX COOTBETCTBEHHO Ui CIENbIX U
IIIyXUX);

3) Ui JIMI C TSDKEIBIMU HAapyIICHUSAMU pPEYH, TDIyXHX, cIa0OCHbIIaluX JeKIHH U
CEeMUHapBbI, TPOBOJIUMBIE B YCTHOH (popmMe, MPOBOASTCS B MUCbMEHHOH (opme;

4) IUIi WHBAIWJOB M JIMIl C OIPaHUYEHHBIMM BO3MOXKHOCTSMH 3/10POBbs, HMMEIIIHMX
HapYILIECHHS ONOPHO-ABUIATE/ILHOIO aNllaparTa:

- JUIsl JIMI C HapyLIEHUSIMU ONOPHO-ABUIATEIBHOIO allapara, HapyLIEHUSIMH JBUTATEJIbHBIX
(GyHKIMHA BEepXHMX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCbMEHHBIC 3aaHus
BBINOJIHAIOTCS. Ha KOMIBIOTEpE €O CHELHMAIM3UMPOBAHHBIM IIPOIPAaMMHBIM OOECIEYEeHHEM WM
Ha/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBINOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMBIE B

HMUCBMEHHOU (hopMe, TPOBOJTCS B YCTHOU (OopMe IyTeM ompoca, 6ecesibl ¢ 00ydaromumMcs.

9. YueOHO-MeTOAUYECKOE M HHPOPMAIIMOHHOE O0ecnevyeHne TUCIUIIUHBI

9.1 JIuteparypa

Bopucos b.I1. 'unpaBnudeckuii pacuer ruapornepeaaun [ DIeKTpoHHBIN pecypc]:
METOAMYECKHE YKa3aHHsI K BBIIOJIHEHUIO IOMAIHETo 3aJjaHus 1o qucuuiuinHe «O0beMHble

L THIPOMAIIUHBI ¥ ruaponepenadny/ bopucos b.I1.— DnekTpoH. TekcToBbIe qaHHBIE.— M.:
MockoBckuil rocyiapcTBeHHbIN TexHUYeCKHi yHuBepcuteT uMenu H.O. baymana, 2010.— 32
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/30955 . html.— DBC «IPRbooks»

3yikoB A.JIL. I'mapasinuka. Tom 2. HanmopHble 1 OTKpBITEIE TOTOKU. [ MapaBinKa coopyKeHun
2 [DnexTponHbIi pecypc]: yueonuk/ 3yiikoB A.Jl., Bonruna JI.B.— DnekTpoH. TeKCTOBBIE
nanasie.— MockBa: MUCU-MI'CY, OBC ACB, 2018.— 400 c.— Pexwum nocryna:
http://www.iprbookshop.ru/86298.html.— 3B5C «IPRbooks»

Buxynun I1.[]. I'mapasiuka u aspoguHaMuKa CUCTEM BOJAOCHAOKEHHUS U BOJIOOTBEICHUS

3. [DnexTponnsii pecypc]: yueonuk/ Buxymun I1./1., Bukynmuna B.b.— DinexTpoH. TeKCTOBbIE
nanasie.— MockBa: MUCU-MI'CY, OBC ACB, 2018.— 396 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/86292.html.— 5BC «IPRbooks»

Ky3nenos B.C. UcnbiTanus mecTepeHHOro Hacoca [ DIEKTPOHHBIN pecypc|: METOUYECKUE
YKa3aHHUA K BBIIIOJIHEHUIO J1a00paTOpHOM paboThl o quciuIuinHe «MexaHuKa )KUJKOCTH U

4. | rasay/ Kysnenos B.C., IITa6nosckuit A.C., Spon B.B.— DnexkTpoH. TekcToBble NaHHBIe.— M.:
MoCKOBCKHH TOCY/IapCTBEHHBIN TeXHIUUECKUH yHIBepcuTeT nMenn H.D. baymana, 2014.— 20
¢c.— Pexum goctyna: http://www.iprbookshop.ru/30876.html.— 3BC «IPRbooks»

B) UHTEpHET-pecypchl

gidravl.narod.riyI'mapaBinyeckue MalIMHbI

1

2 hydro133.narod.ruylecture/og_lec_07.pdf
3. | twirpx.comyFile»517526

4 lib.ugtu.net>book/15582



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/
http://lib.ugtu.net/book/15582

9.2 MeToan4yeckune yKazaHus 10 0CBOEHHMIO TucHuIInHbl (IIpunoxenue)

10. MaTepuaibHO-TEXHHYECKOE o0ecniedeHHe TUCIUIINHBI

Krnacc ¢ mepcoHalIbHBIME KOMIBIOTEPAMH 71l TIPOBEICHUS MPAKTHUECKUX 3aHATUH U BHPTYaTbHBIX
J1a0OpaTOPHBIX padoT.

VYueOnas aynuropus kadeapst "T u I, Ned-20, Ne4-45, 4-47, 4-49 cHaOkeHHAs MYJIbTHUMEIUHHBIMU
CpeACTBaMU JUIsl IPEIICTABIICHHSI TPE3CHTAINH 1 TIOKa3a y4eOHBIX (PHIEMOB.

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

JlononHeHuss W W3MEHEHHs B pabouyue NpOrpaMMBbl BHOCSTCS €XKETOJHO Iepel]] HadyaJloM HOBOTO
yuebHoro rojga mo ¢opme. M3meHeHus AOKHBI OQOPMISATHCS JAOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE IK3EMILISPHI.

[TporpamMma cocTaBieHa B COOTBETCTBHH C TPEOOBAHUSIMHU U C YIETOM PEKOMEHAAIMA 110 HAIPABICHUIO
13.03.01 «TemnosHepreTuka u TEIUIOTEXHUKAY.

I'mapaBiaudeckne mamunbl (Haaudue obopyaoanusi u TCO)

1. TunoBoi KOMIIEKT y4eOHOro 000pYAOBaHUS: CTEH/ I'MIPABINYECKUN YHUBEPCAIbHBIN
"JKkcrepuMeHTanbHas Mexanuka xuakoctu” OMXK-09-14JIP-01 (14 maGoparopHbIx
pabor)

2 TumnoBoii KOMIUIEKT y4eOHOTO 00opynoBanus: «V3MepeHue 1aBjIeHui, pacXol0B U
Temmeparyp B cuctemax razocuadxenusi» UCI™ JIPT-012-12JIP-TIK (12 saGopaTopHbIx
pabor)

3 Bupryansabie 1aboparopHbie padboTel:  «Jlabopatopublii kKomiuieke ['uapaBinkay;
«"'mapomanmHel ¥ THAPONIPUBOIBIY; «MccaenoBanre OTKPBITOrO MOTOKay;
«'mapaBaryecKoe MOJIETMPOBAHUE KOJIBLEBBIX, TYIIUKOBBIX, WM KOMOMHUPOBAHHBIX
TPYOONPOBOJHBIX CETEM».

[TporpamMMmubIil 1abopatopHbiil kommuieke "I'napasnuka” (45 nabopaTopHbIX padoT)

4 Komniektsl miakaroB (pazmep 560x800 mm):

4.1 | Kommiext minakaroB «I uapasnuka u ruaponpuBoa» 560x800 mm, 16 mr.
M3obpakeHne HaHECEHO Ha IIACTUKOBYIO OCHOBY TOJIIMHOHN 4 MM 1 pazmepoM 560x800 mm. M3zo0paxenue obmamaeT
BOJOCTOMKUMHM cBOMCTBaMH. Ka)kIblil I1aKaT MMEET 3JIEMEHTHI KPEIUICHUS K CTCHE.

5 3.]IeKTp0HHl>Ie IJIAKATBI JleMOHCTpaIMOHHBIE KOMIUICKCHI Ha 0a3e MyJIbTUMEIUA-MTPOSKTOPA (KOMILICKT
JJIEKTPOHHBIX I1akaToB Ha CD, mynsrumenua-npoekrop BENQ, HoyTOyK, okpan 1,5x1,5 m):

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

Ilpe3enTanumn:

OCHOBBI HpHKHaHHOﬁ TUJAPaBJIMKH;

['napaBianyeckue NoTepH Mo JUIMHE TPYOOpoBOJIa;

Hacocsl u ruiponpuBo/isl

Jlekium 1o pa3acity TuApaBJINYCCKHUEC MAIlIMHbI

QB WINF-

I'unpossiekTpcTanmmn




Tlpunooicenue

MeToanuyecKkue YKazaHusd M0 OCBOCHUIO THCHUIIJINHDBI

«FnzlpaBqueame MalllMHbD)>

1. MeToauuyeckue yka3aHusi JAJs OOy4amOIIUXCS MO NJAHHUPOBAHHMI0O W OPraHU3AIUH
BpeMeHHU, He00X0IMMOT0 /1JIsl OCBOEHHUS TUCHUILINHBI.

N3yueHne pekoMeHayeTcss HauaTh ¢ O3HAKOMJICHHUsSI ¢ pabodell mporpaMMoi JAUCIUILIMHBI, €€
CTPYKTYpO#l U cojaep)KaHHeM pa3lieioB (MoAyseil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4e0HO-METOIMYCCKUM ¥ HHPOPMAITMOHHBIM 00CCTICUCHUEM JTUCIUATLITHHBIL.

Huctunnuua «['uapaBirueckue MalIMHBD» COCTOUT U3 18 CBSI3aHHBIX MEXAY cO00I0 TeM,
o0ecreynBaroIUX MMOCIeI0BaTeIbHOE H3yUEHNE MaTepraa.

OO6yuenne no aucuumuinHe «[ UApaBIMYECKHE MAIIUHBDY OCYIIECTBISETCS B CIEAYIOIINX
dbopmax:

1. AyautopHble 3aHATHS (JCKIIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenbHass pabora cryaeHta (IOATOTOBKA K JICKIHUSM, HOPAKTHYCCKUM/
OPAKTUYECKUM 3aHATUSIM, TecTam/pedeparaM/Ioknaiam/scce, U UHBIM (opMaM MHUCbMEHHBIX PadoT,
BBINOJIHEHHUE aHAJIN3a KEHCOB, HHIUBUAYalIbHAsI KOHCYJIbTALIUS C IPETOAABATEIIEM).

3. UnrepaktuBHble (opMmbl TpoBeACHUS 3aHATHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
TPYIIIOBOE pelIeHue Keiica u 1p.(hopMel).

Y4eOHblIif MaTeprall CTPYKTYPUPOBAH U U3yUeHUE AUCHUILTUHBI IPOU3BOAUTCS BTEMATUUECKOM
MIOCJIEI0BATENbHOCTA. KaXoMy NpakTHYeCKOMYy/ CEMHUHAPCKOMY 3aHSTHIO W CaMOCTOSTEIHHOMY
M3YYCHUIO MaTepualia MpEeIIecTBYeT JeKUus Mo JaHHoW Teme. OOydyarommecs CaMOCTOSITEIBHO
MPOBOJISIT NIPEIBAPUTEILHYIO MTOJATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B
00CYXXJIEHUH TEOPETHUECKUX BOMPOCOB, pazdope MpOOJIEMHBIX CHUTyallMii M TOUCKOB IyTeH uX
pemeHusi. MHorume mpoOieMbl, HW3ydaeMble B Kypce, HOCAT JMCKYCCHOHHBIH XapakTep, 4TO
IpeJoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MPUMeEpax.

Ornucanue mociie10BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIYIIaTh M KOHCIEKTUPOBATh MaTepHual,
U3JlaraeMblii HAa ayJAWTOPHBIX 3aHATHSX. J[Is ero mNOHMMaHus W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEH]IyeTCs CeyIolIas MOCciIeI0BaTeIbHOCTh NEHCTBUI:

1. Tlocne oOkoOHYaHUWS Y4YEOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTepualia IMPOCMOTPETh H
00IyMaTh TEKCT JIEKIIUHU, MPOCIYIIAHHOW CErojHs, pa3o0paTh paccMoTpeHHble mpumepsl (10 — 15

2. [lpy mOAroTOBKE K JEKIUU CIEAYIOIIEr0 MHS TMOBTOPUTH TEKCT MPEObIAYIIEH JEeKIuH,
HOAyMaTh O TOM, Kakasi MOKeT ObITh cienyromast tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TTOHSTHUS
0 TeMe, M3YYUTh TNPHUMEPHL. Pemas KOHKPETHYIO CHUTYalWio, - TPEABAPUTEIHHO MOHATH, KaKOH
TEOPETUYECKH MaTepuan HYXXHO HCIOJb30BaTh. HaMeTHTh TaH penieHus, MompoOoBaTh Ha €ro
OCHOBE PeluTh | - 2 mpakTHUUecKrue cuTyanuu (J1ad.padboTsl).

2. Metoauyeckue yKkazaHHus 110 padoTe 00y4aommxcsi BO BpeMsi IPoOBeAeHUs JeKIHUH.

Jlekuu  nmaroT  OOyyarOIIMMCS ~ CHUCTEMAaTHU3UMPOBAaHHBbIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHIEHTPUPYIOT MX BHHUMaHHE Ha HauOoJee CIOXKHBIX M BaXXHBIX Bompocax. Jlekuuu oOBIYHO
U3J1aratoTcsl B TPAJIULMOHHOM WM B MpoOieMHOM cTuiie. /i cTyeHTOB B OOJIBIIMHCTBE CIy4yaeB B
npobieMHoM cTuiie. [IpoGieMHbI CTHIIb MO3BOJSIET CTUMYJIHMPOBATh AKTUBHYIO IO3HABATENIbHYIO
NEeSTeNIbHOCTh OOyUalolUXCsl M UX MHTEpEC K AUCHUIUIMHE, (POPMHPOBATH TBOPUECKOE MBINIICHHE,
npuberaTb K MPOTUBOMNOCTABICHHUSM U CPaBHEHUSM, JiefaTh 0000IIEHHs], aKTUBU3UPOBAaTh BHUMAHUE
00y4aronuxcsl MmyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB, HOOMIPSATH AUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATHUI pPEKOMEHIyeTCs BECTH KOHCHEKTHPOBAaHUE Yy4eOHOro
MmarepHaia, obpamaTb BHUMaHUE HAa (HOPMYIHPOBKM M KAaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU
WHOTO SIBJICHHUSI, UJIU MPOLECCOB, BBIBOJBI U IPAKTUYECKNE PEKOMEH AN



KoHcnekT nexknuu jydine Nmoapa3AeisiTh Ha MYHKTHI, COOMIOAas KPAcHYIO0 CTPOKY. DTOMY B
0010l cTeneHn OynyT CocOOCTBOBATH BOMPOCHI ITUIaHA JICKIMH, MPEII0KEHHBIE TPETIOAaBATEISIM.
Cnenyer oOpamath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JENaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAYXKHOY», «XOPOILIO 3alIOMHHUTH» M T.N. MOXKHO JI€1aTh 3TO U C MOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOAUYEPKHUBAst TEPMUHBI U OIPEICIICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHHWH, aOOpeBHATyp M CUMBOJIOB.
OpHako mpu nanbHeel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPUITHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIONB30BaThb HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAN MpernoaaBatenb. IMeHHo
Takasi cepbe3Has, KpPONOoTiuBas padoTa C JEKIMOHHBIM MaTepUAJIOM MO3BOJHUT TIyOOKO OBIANETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHus o0yyawmmmest no NMOATr0TOBKE K
NPAKTHYeCKUM/CEMHHAPCKUM 3aHATUSM.

Ha npakTuyeckux/ceMUHapCKUX 3aHSATHSAX NMPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHUH
KOHKPETHBIX CHUTYallMid, CIOCOOHOCTh Ha OCHOBE TIOJYYEHHBIX 3HAaHUM HaXOAWUTh Hamboiee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIECHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHATHH.

CryneHTy peKOMEHIyeTcs CAeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C IIJJAHOM MHPAKTHYECKOT'O/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpaKaer
COJIep>KaHUEIIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMaHHE
HAa  CaMOCTOSITEIbHOE  HM3yuyeHHE  PEKOMEHJOBaHHOW  nuTepaTypel. [lpm  Bcelt  monHOTe
KOHCIIEKTUPOBAHUS JICKIIMH B HE HEBO3MOKHO M3JIOKHTH BECh MaTepHall M3-3a JUMHUTA ayIUTOPHBIX
yacoB. [losromy camocrostenbHas paboTa ¢ ydyeOHMKaMH, Y4eOHBIMH MOCOOMSIMH, HAYYHOH,
CIPaBOYHOMN JIMTEpPaATYpOl, MaTepualaMy NMEPUOJNYECKUX M3/aHui U VIHTepHeTa sBiiseTcs Haubosee
3¢ ()EeKTUBHBIM  METOJOM  IMOJIYY€HHS  JOIMOJHUTENbHBIX  3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTHUBU3MPOBATH IPOLIECC OBJIaJACHHUS HHPOpPMAIMEH, CIOCOOCTBYEeT 0OoJiee TIIYyOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1iecoo0pa3Ho BECTH € CAMOT'0 Hayaja U3y4eHus Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMaIlIHEE 3aaHuE;

6. [IpopaGoTath TECTOBBIE 3aJaHUS U 33]]a4H;

7. Ilpu 3atpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K MIPETOAABATEIIIO.

Pesynbrat Takoit paboThl JOJKEH MPOSIBUTHCS B CTOCOOHOCTH CTYJIEHTa CBOOOHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh W YYaCTBOBAaTh B KOJUIGKTMBHOM OOCYKIECHUU
BOIIPOCOB HM3Y4aeMOW TEMbI, MPABUIBLHO BBINOIHATh TMPAKTUYECKHE 3aJaHUs W WHBIE 3aJIaHus,
KOTOpBIE JAOTCS B (JOHJIE OLEHOYHBIX CPEJCTB AUCUUTLIHHBIL.

3. Meroanueckne yKazanus 00y4arUUMcs 110 OPraHU3aIUM CAMOCTOSTeIbHOI padoThl.

[lenb opraHu3anuu camOCTOSITEILHOM paboThl o aucHumuinHe «[ uapaBnuueckue MaluHbD) -
9TO yriyOJeHHe W PaCUIMpeHHe 3HAHUU B OOJIACTH OCHOBHBIX 3aKOHOB JECWCTBUS THUAPABIMYECKHX
MalvH; popMHUpPOBaHUE HABBIKA U HHTEPECA K CAMOCTOSITENIbHOM MMO3HABATEIbHOU €S TEIbHOCTH.

CamocrosrenbHas paboTa 00ydarouuxcs sBISETCS BaXXHEUIINM BUAOM OCBOEHUS COJCPKAHUS
JUCIUIUIMHBI, TTOJIOTOBKH K MPAaKTUYECKUM 3aHATHSIM U K KOHTpoJIbHOM paboTe. Crofa ke OTHOCSITCS
U CaMOCTOATENIbHOE YIiayOJleHHOe u3ydyeHue TeM jaucuumuiuHbl.  CamoctosTenbHas paborta
MpeJCTaBIsIeT cOO0M MOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY 0O0pa3oBaTelIbHOrO Mpolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, UYTO MOCIY>KUT B OYIyIleM OCHOBaHHMEM Ui HaNmUCAHUs
BBIMTYCKHOM KBaJTU(UKAIIMOHHONW pabOThl, MPAKTUYECKOTO MPUMEHEHUS MOJyYEeHHBIX 3HAHUM.

Opranuzanus caMoOCTOSTEIbHON paboThl 00YyUYaAIOIIMXCSl OPUEHTUPYETCS HA aKTUBHBIE METObI



OBJIQJICHUS] 3HAHUSAMH, PA3BUTUE TBOPUYECKUX CIOCOOHOCTEH, mepexoj OT TMOTOYHOIo K
WHANBUAYATN3HPOBAHHOMY O0YYCHHIO, C YIETOM IMOTPEOHOCTEN M BO3MOXXHOCTEH JINYHOCTH.

[IpaBuiibHass OpraHu3alus CaMOCTOATEIbHBIX YYEOHBIX 3aHATHUH, HMX CHCTEMaTHYHOCTD,
1eecoo0pa3Hoe IJIaHHPOBAHHE pabodYero BPEMEHU IMO3BOJISIET CTYASHTaM pa3BUBaTh YMEHUS U
HaBBIKM B YCBOGHUHM M CHUCTEMaTH3al[MU MpPUOOpEeTaeMbIX 3HaHHM, 00ecreyrBaTh BHICOKUN YPOBEHb
YCIIEBAEMOCTH B TIEPUO/I OOYUCHHSI, TOJTYIUTh HABBIKY TOBBIIICHHS MPOPECCHOHATBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHUIO BKIIOYAET, KpoOMe MpOopabOTKM KOHCIEKTa H
MPE3CHTAIMKA JICKIIUHM, TOWCK JUTEpaTyphl (10 PEKOMEHIOBAaHHBIM CIHCKAM M CaMOCTOSTEIHHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMH 1O BOIPOCaM, BBIHOCUMBIM JUJIsi OOCYXIEHHUS IO
KOHKpETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh IUTAThl, (DaKThl, COMOCTABIICHUE PA3TUYHBIX
MO3UINI, COOCTBEHHBIC MBICTH. Ecmu mpobiema 3amHTEpecoBajga OOYYaroImIerocs, OH MOXET
MOJrOTOBUTH pedepar U BBICTYNIUTh C HUM Ha MpakTHUYecKoM 3aHsATuu. [IpakTuyeckoe 3aHatue - 3T0,
NpekIe BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOW CHUTYyalldd, TO €CTh IMPEHAINOoJIaracT yMCHHE
BHHUMATEJBHO CIIYIIAaTh WICHOB MaJION TPYIIBI M MOJEpaTopa, a TaKKe CTapaThCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC HJICU U TPEIOKCHUS, YTOYHSITH U 33J]aBaTh BOMPOCH KOJUIEraM
10 0OCYXKICHHUIO.

[Ipy mOATrOTOBKE K KOHTPOJIBHOH paboTe OO0y4aromuiicsi TOJKEH IOBTOPSTH MPOiIEHHBIN
MaTepuail B CTPOrOM COOTBETCTBHM C Y4e€OHOM MpOrpaMMoi, HCHONB3Yys KOHCHIEKT JEKUUH WU
JUTEpaTypy, PEKOMEHJOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTHM MOXXHO OOpaTUThCA 3a
KOHCYJIbTAIlEeH U METOIMYECKON MOMOIIBIO K TIPEIo1aBaTeio.

CamocrosiTenbHas paboTa pearn3yercs:

— HEMOCPEACTBEHHO B MPOIIECcCe ayIMTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTUUECKUX 3aHATHUSAX;

— B KOHTAaKTe C MperojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYIbTAIUAX M0 YICOHBIM
BOIPOCaM, B XOJi¢ TBOPYECKHUX KOHTAKTOB, MPHU JHUKBUAAIMU 3a0JDKEHHOCTEH, NMPHU BHIIOIHEHUH
WHNBUIYAIGHBIX 32/IaHUHN U T.1.

- B Oubnuotexe, aoma, Ha KkadeApe MpU BBHINOIHEHHH OOydYalOIIUMCS Y4YEOHBIX U
MPAKTHYECKHX 3a7ad.

Buaest CPC u kputepuu oneHoK

(o 6amnbHO-perTuHroBoM cucteme [THTY, CPC onenuBaercs B 15 6amios)
Pedepar
Joxknan
Occe
VYyacTue B MEpONIPUATHSIX

NS

Tembl a7 camMoOCTOSITENIbHON pabOThl MpoIucaHbl B paboyell mporpaMme JUCIUIUIMHBIL.
D(PGhEeKTUBHBIM CPEJICTBOM OCYIIECTBICHUSI OOYYArONIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISETCS
3JIEKTPOHHAas HH(OpMaIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCreuynBaeT JOCTYI
K Y4YeOHbIM IUJaHaM, paboyuM TMporpaMMaM AMCHMILIMH (MOJyJeH), NpakTHK, K H3AaHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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