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1. Ileau u 337294 JUCHUILIHHBI

Ienpto w3ydeHUs aucHUIUMHBI «[HapaBiuka» sBAsSeTcss  GOPMUPOBAHUE, HEOOXOIUMOM
HavyabHOU 0a3bl, 3HAHUM O 3aKOHAaX DPABHOBECHS W MBWKCHUS JKHUIKOCTEH W Tas3a, MpHOOpeTeHue
CTYJICHTaMH HABBIKOB pacyeTa CuJ, JCUCTBYIOIIMX HAa CTEHKU PE3€pBYapoOB, T'MJIPABIMYECKOTO pacuera
TPYOOIIPOBOJIOB PA3IMYHOTO HA3HAYEHUS JUIS CTAI[MOHAPHBIX W HECTAIMOHAPHBIX PEKHMOB TCUCHUS
KUJKOCTEH, pEIICHHUs TEXHOJOTHMYECKUX 3a/lad He(Tera3zoBoro MpOU3BOJCTBA, 3aaad OOpbOBI C
OCJIOKHEHUSIMU U aBapUSIMH, KOTOPbIE MOTYT BO3HUKHYTh B THAPOJMHAMUYECKUX cuUcTemax. M3yueHue
JUCIUILIUHBI M03BOJIsIET CHOPMHUPOBATH y CTYACHTOB KOMIUIEKC 3HAHUM, HEOOXOAUMBIX ISl pEUICHUs
MIPOU3BOICTBEHHO-TEXHOJOTUYECKUX, HAYYHO-UCCIEAOBATEIBCKUX, MPOCKTHBIX M SKCILTyaTallMOHHBIX
3a/1a4 OTPACId, B TOM YHUCJIE CBSA3aHHBIX C MOCTPOEHUEM IMPOCKTOB Pa3padOTKH MAIIMHOCTPOUTEIHHBIX
MPOU3BOJICTB M PEMOHTHBIX II€XOB M YYaCTKOB Pa3dUYHBIX OTpaciiedl MPOMBIIIJIEHHOCTH, OICHKH
MapaMeTpOB TECUCHUSI B TEXHOJIOTHYECKUX MPOIECccaX MAIIMHOCTPOUTEIHHOTO MPOU3BO/ICTBA.

2. MecTO TMCHMIJIMHBI B CTPYKTYpe 00pa30oBaTeibHOI NPOrpaMMbl:

YueOHas aucnuiuimHa «[ MapaBIuKa» OTHOCHTCS K BAapUATHBHOW YacTH MaTeMaTHYeCKOro W
€CTeCTBEHHOHAy4YHOTo 1ukia B ydeOHoM 1iane OIT nanpasnenus 18.03.01 «Xumuueckast TEXHOIOTHSI»
U TpeaycMOTpeHa Ui m3ydeHus B lcemectpe. B TEOPETHKO-METOJOJOTHYECKOM W IMPAKTHICCKOM
HaIpaBJICHUH OHAa TECHO CBs3aHA CO CIEAYIOIMMH JUCIHUILUTMHAMU y4eOHOTO TulaHa: Martemaruka,
®usznka, Muadpopmarmka, Merposorus, oO0mas XAMUYECKas TEXHOJOTHS, MPOIECCHl W aImapaThbl
XHUMHYECKUX MPOU3BOJICTB, XHUMHUECKAsT TEXHOJIOTHSI TOTUTMBA U Ta3a, HehTEXUMHUISCKUH CHHTE3 U Jp.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHHS IMCIUATIAHBI.

B mpomecce ocBoeHWS JaHHOW JUCHUIUIMHBI CTYyJIEHT (QOpPMUPYET W JIEMOHCTPUPYET
CIIEAYIOIIAE KOMITETCHIINN

- CMOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISATh TEXHOJIOTHYECKHIA TPOLECC B COOTBETCTBUU C
perjJaMeHTOM U UCIOJBb30BaTh TEXHHUYECKHE CPEJICTBA JUISI W3MEPEHUsT OCHOBHBIX ITapaMeTPOB
TEXHOJIOTHYECKOTO MPOoIiecca, CBOMCTB ChIpbs U mpoaykuuu (ITK-1);

- WCIOJB30BaTh 3HAHHUS OCHOBHBIX (DM3MYECKUX TCOPHH IS PEIIeHUS BO3HHUKAFOIINX
(bU3NYeCKUX 3aa4, CAMOCTOSATEILHOTO MTPUOOPETEHUS PU3NUECKUX 3HAHHUH, JUTT TOHUMAHUS IPUHITUIIOB
paboThl MPUOOPOB M YCTPOUCTB, B TOM YMCIIC BBIXOSANINX 32 TPEACTHl KOMIIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19).

B pe3yabTaTe 0cBOeHHs YUeOHOM JUCHUILIUHBI «[ MAPABJIMKA) CTYAEHT J0JIKEH :

3HaThb:
- OCHOBHBIC (bI/I?;I/IKO-MeXEIHI/ILIeCKI/Ie CBOMCTBaA KHNIKOCTHU U CHUIIBI, ,Z[eﬁCTBYIOHlI/Ie B JKUJKOCTH,
- CBOMCTBA THAPOCTAaTHYCCKOI'O JaBJICHUA, U OCHOBHBIC 3aKOHBI ABHMKCHUS KUJIKOCTH,
- Ha3HA4YCHUC 1 KJ'IaCCI/I(bI/IKaI_II/IIO TPY6OHPOBOI[OB;
- MCTOJbI THAPABIMYCCKOI'0 pacdCTa U IIPOCKTHPOBAHUSA Tp}/6OHpOBOI[OB;
- 3aKOHBI HCTCYCHMU )KMUAKOCTHU Y€PE3 OTBEPCTHUA U HACAAKH,
- BUJbI U PCIKHUMBI JIBUKCHHA )KUAKOCTHU,
- O6H_II/IC 3aKOHBI U YPAaBHCHUA CTATHUKU U TUHAMHKU )KI/I,HKOCTeﬁ;
- CYIICCTBYIOLINE T'HAPABIINYCCKUEC U THCBMATHYCCKHUEC CUCTCMBI,
- 3aKOHBbI IBUKCHUSA 1 PABHOBCCHUA )KHZ[KOCTGP'I;
- 0COOEHHOCTH KOHCTPYKIIMKM W  PACUCTbl HA 6630HaCHOCTB, MNpOYHOCTh, HAACKHOCTL U
MMPOU3BOAUTCIIBHOCTL PA3JIMYHBIX THAPABINYCCKUX CXEM.

yMeTh:
- IPUMEHATh OCHOBHBIE YPABHEHUS THPOCTATUKHU U THJIPOANHAMUKH JKUIKOCTH;
- OCYILIECTBUTbH I'HIPABINYECKUN pacyeT MPOCTOTO U CIOXKHOTO TPYyOOIIPOBOJIOB;
- IPUMEHSATH YPABHEHNE TUHAMUYECKOIO PaBHOBECHSI PABHOMEPHOTO IMOTOKA;
- IPUMEHATH POPMYJIBI IS onpesieieHust Koa((UIMEeHTa THAPaBINYECKOT0 COMTPOTHBIICHHUS,
- MPUMEHATH OOIIME 3aKOHbl M YPAaBHEHMsI CTAaTUKU M JMHAMUKU JKUAKOCTEH, 3aKOHBI JBHKCHUS U
PaBHOBECHS JKUJKOCTEM;



- 0CBauBAaTh CYILIECTBYIOIIHUE TNAPABINYECCKUE U THEBMATUYECKUE CUCTEMBI,
- IPOBOJAUTH pacdeThl HAa OE30MACHOCTb, POYHOCTb, HAJEKHOCTh U MPOU3BOIUTEILHOCTh PA3INYHbBIX
THJIPABIUYECKUX CXEM C YY€TOM OCOOCHHOCTH KOHCTPYKIUH U YCIOBUN MPUMEHEHUS CUCTEMBI.

BJIAJETh:
- METOJAMM HCCIIEI0OBAHUS JABUKEHUS )KUJIKOCTH;
- METOJIaMH THJIPABIMYECKOTO pacyeTa U MPOSKTUPOBAHUS TPYOOIIPOBOIOB;
- popmynamu i onpenenenus Ko3hHUIeHTa THAPABINIECKOTO COITPOTHBIICHHS,
- OCHOBHBIMH PAaCUETHBIMU (OpMyJIaMH AJIsl ONpeAeSIeHUs] IOTEPh HAIOPA;
- 3aKOHaMH U ypaBHEHUSIMU CTATUKU U TUHAMUKH >KUJIKOCTEH;
- CYILLIECTBYIOIIMMH TUAPABINYECKMMH U THEBMATUYECKUMU CUCTEMaMU;
- 3aKOHaMH JIBUKEHUS U PAaBHOBECHS KUJKOCTEM;
- OCOOCHHOCTSAMH KOHCTPYKIIMM W pacdyeTaMd Ha O0€30MacHOCTb, NPOYHOCTh, HAJCKHOCTh H
MIPOU3BOIUTENBHOCTD PA3INYHBIX THAPABIMYECKUX CXEM.

4. O0beM IMCUMILVIMHBI M BUABI Y4eOHO0il padoThl

Tao6auua 1

Bcero CemecTpbl
yacos/3a4.e]. 6 6

Bua yueOHo# padoThbl
(010110 0390 00 0320

KonTakTHas padora (Bcero) 34/0,94 34/0,94 34/0,94 34/0,94
B tom umcie:

Jlexuun 17/0,47 | 17/0,47 | 17/0,47 | 17/0,47
[IpakTnueckue 3aHATHS

CemuHapbl

JlabopaTopHbie pabOThI 17/0,47 17/0,47 17/0,47 17/0,47
CamocTosiTeIbHas padoTa (Bcero) 7412,06 7412,06 7412,06 7412,06

B tom uucne:
Kypcosas pabora (mpoekr)

PacuetHo-rpaduueckue padboTh 18/0,5 18/0,5 18/0,5 18/0,5
UTP

Pedepatnr

Joxnaast

U(unu) opyeue 6uovl camocmosmenvHoll pabomol.

IToaroroBka k 1abopaTOpPHBEIM paboTaM 20/0,56 20/0,56 20/0,56 20/0,56
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM

IToaroToBKa K 3a4eTy, 9K3aMEHY 36/1,0 36/1,0 36/1,0 36/1,0
Bua otuerHOCTH Dk3aMeH | JK3aMeH | DKk3aMeH | JDK3aMeH
O6masn Bcero: B yacax 108 108 108 108
TPYMOEMKOCTD Bcero: B 3a4eTHBIX 3 3 3 3
AHCHHILINHEI eMHHANAX




5. Conep:kanue TUCUUIINHBI

5.1.1 Pa3aeanl AMCHUILINHBI 1 BUABI 3AHATHI

Taoauna 2.1
Yacel Yacel
Yacel
Jabop | mpaKTu4
JEKINO0 Yacel
Ne HaumeHoBaHue pa3jaesia aToOpH €CKHX Bcero
HHBIX caMoCT.
n/n JTUCIHHUIIINHEI BIX (ceMmuHa JacoB
3aHATH padoThI
i 3aHAT | PCKHX)
ui 3aHATHI
1 OcHoBHbIE (hHU3UYECKUE CBONCTBA 1 1 5
KUIKOCTH
2 IM'uapocraTuka 9 9 4
CuIbl TaBJIEHUS KUIKOCTH
3 Kunemaruka u MexaHnKa >KUIKOCTH 2 2 4
4 | I'mapaBiandeckue noTepu 2 2 4
PexxuMsbl ABMKEHUS KUIKOCTH U
OCHOBBI THAPOAMHAMUYIECKOTO
5 o100us. 2 2 4
MecTHbIE THAPABIUYECKUE
COTIPOTUBIICHUS
Hctedenune KuIKOCTH yepes
6 OTBEPCTHS ¥ HACAJIKH. 2 2 4
HeycranoBusiieecst 1BmxeHne
KUJKOCTH. [ mapaBindeckuil yaap
IM'mapaBnnueckuit pacyer 2 2 4
7 | TpyOOTIPOBOIOB.
T'unpomammuael
8 P 2 2 4
[leHTpOOE)KHBIE HACOCHI.
9 2 2 4
OO0beMHBIE HACOCHI
BCEI'O: | 17 17 34




5.2 JIeKMOHHBIE 3AHATHSA

Tadauua 3
Ne HaumenoBaHue pasaeiia
Coaep:xkanue pasgesa
n/n AUCHMILINHBI
1 2 3
Ilpeamer THAPABIMKM W THAPOMAIIIHH. Ilpumenenue wu
OcHoBHBIE (pU3NIECKHE e P AP P
. 3HAQYEHHE THUAPABIMKH B COBPEMEHHOM MAIIMHOCTPOCHUU.
CBOMCTBA KHUJKOCTH .
1 OcHoBHBIE (pr3HUecKre CBOMCTBA KHUAKOCTH. [loBepxHOCTHOE
HaTsDKEHUE.
WneanbHas KuaKkoCTh. HBIOTOHOBCKME KUJKOCTH.
CBOWCTBO JaBJIEHNS B HEMOABIDKHOM KUIKOCTH.
VpaBHenue Diiniepa paBHOBecHsl KUAKOCTH. [loBepxHocTh
2 IMuapocraTuka paBHOro pamieHus. OCHOBHOE YypaBHEHHE THAPOCTATUKH.
Cuiel gaBnenus )kuakoctd | 3axkoH Ilackamns.
Cunibl  1aBNEHUS KUJKOCTH Ha TUIOCKHE W KpPUBOJWHEWHBIE
CTEHKH. 3akOoH Apxumena. [InaBanue tei.
Bunapr nBmwkenust xxunkoctd. OCHOBHBIE TOHSTHS KHHEMATHKH
*KUAKoCTH. [loTok skuakoctu. CpenHsisi CKOPOCTb. YpaBHEHHE
KunemaTtuka n mexanuka
3 KHTKOCTH pacxoa. HubdepenuimanbHoe  ypaBHEHHE  JIBIDKCHHS
HJIeaTbHOM KUJKOCTH. YpaBHEHNE bepHyuHM Uil naeanbHON U
peanbHol xunkocti. Kosaddunuent Kopuonuca.
OO0mme cBeAeHUS O THUAPABIMYECKUX TOTEpsAX. Bumsl
4 IM'mapaBauyeckue notepu TUApaBIMYECKUX moTeph. Tpyoka [Tuto, pacxomomep Bentypu.
JlamyuHapHBIN U TYpOYJICHTHBIA PEKUMBI IBIXKCHUS KUIKOCTH.
PexuMEbl 1BMKEHUS "
Yucno PeitHosbaca. OCHOBBI TE€OPUM THAPOJIMHAMUYECKOTO
KUJKOCTU U OCHOBBI
nono6wus. [Torepu Hamopa B Tpydax. @opmyma. lllepoxoBaTtocTsh
TUAPOJIUHAMUYECKOTO
CTEHOK, abcotoTHas U oTHocutembHast. ['paduku Hukypanze u
nonobus. MectHbie
5 Mypuna.
TUAPABINYECKUE .
OcHoBHBIE BHABI MeCTHBIX comnpotuBieHuil. Koadduument
CONIPOTHUBIICHUS
MECTHBIX TOTeph. MecTHbIE MOTEpH Hamopa Npu OOIbIINX
yucnax PeliHonpaca. BuesanmHoe pacmmpenue TpyOsl (Teopema
bopaa). Auddyzopst. Konena.
Hcreuenne XKuIKOCTU UYepe3 OTBEPCTUS B TOHKOM CTEHKE.
Ucreuenue xuakoctu | Kosddunuments! cxarus, ckopocty, pacxona. Mcreuenue yepes
yepe3 OTBEPCTHS M HACaJKU. | HACaJKU pa3znuyHoro Ttumna lcreyeHne mnpu mHEepeMEHHOM
HeycranoBuBiieecs Harope.  HeycraHoBuBIIEeecs ~ ABM)KEHHE  HECKUMAEMOU
JBUKEHUE KHUJIKOCTH. | )KHJIKOCTH B JKECTKUX TpyOax ¢ yueTOM WHEPIMOHHOTO HAaIopa.
6 I'mppaBnuueckuii yaap SIBnenue runpaBianveckoro yaapa. @opmyna JKykKoBckoro ajs

npsMoro ynapa.  I'mapaBnuueckuii yaap B TpyOax.




3

JIBuKEHME )KUIKOCTH B HAIlOPHBIX TpyOomnpoBogax. Koporkue
TpyOOTIPOBOJIBI OCTOSHHOTO AuameTpa. OCHOBHOE pacyeTHOE
ypaBHEHHE IIPOCTOro TpybompoBoia. lopusoHTanmbHas u

BEPTHUKAJIbHAS BOJIOCITYCKHbBIE TpYyOBI. Cudonnsiii
TPYOOIIPOBOI.
ITocnenoBatenbHOE u HapauIenbHOe COCIMHEHHE

TpyOoTnpoBo10B. CioXxHBIE TpyOOTpoBOaLl. TpydbompoBoa ¢
HAacOCHOM mnojaden.BzanMoneincTeue CTpyd C  TBEpPABIMHU
nperpagamu. Cuibl BO3JEMCTBUS NMOTOKAa Ha crTeHKU. Pacuer
JUIMHHOTO TpyOomnpoBoaa. MarucrpaiibHble HE(PTEIPOBOABI.

O6mme  cBemeHuss O  ruapoMammHax.  Hacocel  m
ruaponsuratend.  Knaccudukamus — HacocoB.  [lpuniuum
NEUCTBUS JAMHAMHMYECKUX M OOBEMHBIX HacocoB. (OCHOBBI
TeOpuu T0/100Ms1 HacocoB.OCHOBHBIE MapaMeTpbl HACOCOB.
JlomactHele Hacochl. SIBneHue  kaBuTauuu. KoapduiumeHt
ObIcTpoxogHOCTU. Tumbl JIONAcTHBIX HacocoB. [IpumeHnenue
dbopmyn momoOus Uil TIepecueTa XapaKTEPUCTHK HAaCOCOB.
PerynupoBanue nomauu. [locnenoBarenbHoe M mapasuieIbHOE
coenuHeHHWe HacocoB.  KaBuTamus B JIOTACTHBIX Hacocax.
KaBuranmonnas xapakrepuctuka. KaBuTanmoHHBIM 3amac.
®opmyna PynHeBa u ee mpuMeHEHHE.

1 2
7 I'mppaBinueckuii pacyer
TpYOOTIPOBOJIOB.
8 I'mapomammHel
9 [HenTpOOE)KHBIE HACOCHI.
OO6beMHbIe HACOCHI

[lenTpoOexxHbIE HAcOChl. YpaBHeHUE Ouiepa. Cxembl
OJHOCTYICHYATHIX IIEHTPOOEKHBIX HACOCOB. TeopeTHUecKHit
Hanop Hacoca. [lone3nsiit Hanop. Ilotepu sHEprum B Hacoce.
XapakTepucTruKa EeHTPOOSKHBIX HacocoB. OObEMHBIC HACOCHI.
[Ipuntun nedcTBus, OOIIME CBOWCTBA M KiIaccU(PUKAIIUS.
[lopuiHeBble M IUIyHXKEpHBIE  HAacochl.  MHaukaTtopHas
muarpamma.  ['paduku  uaeanpHOM — mojaum U ee
HepaBHOMepHOCTh.  JluadparmMennble Hacocbl.  PoTopHbie
HACOCHI ¥ TUAPOJIBUTATENN

JleKIIMOHHBbIE 3aHATHUS IIPOBOJATCA B (bopMe JIGKIIUI C HCIIOJIb30BaHHUEM JACMOHCTPAIIMOHHBIX CJ'IaI‘/'II[OB,

HPGSGHTaHI/Iﬁ U  BHUACOPOJIMKOB,

IMPUMCHAIOTCA I/IH(bOpMaI_II/IOHHbIe TCXHOJIOTUH. HpOBOI[I/ITCSI

ACMOHCTpalus KOHCTI)YKI_II/Iﬁ JJICMCHTOB CHCTEM, CXCM. HepequL ACMOHCTpUPYEMOT'O MaTepuajlia U

CaMH Marcpualibl IPCACTABJICHbBI B

®OCax. HpeIIYCManI/IBaeTCSI CaMOCTOATCIBbHOC BBIIIOJIHCHHUC

OTACIBHBIX I/IJIJ'IIOCTpaI_[I/Iﬁ B Pa3zaTO4YHOM MATCpHAJIC.



5.3 JlaGopaTopHble 3aHATHS

Taoauna 4
HaumeHoBaHue
Ne a a
paziel HaunmenoBanue nadopaTopHbIX padoT
n/n JTUCIHHUIINHEI
I'mppocraTuka
H3mepenue ruipocTaTi4ecKoro 1aBJICHUsS U
1 Cuiibl gaBieHUs
JKCIIEPUMEHTAIIBHOE NOATBEpXkKAcHHUE 3aKkoHa [Tackais
KUJKOCTH.
Kunemaruka u VYpasuenue bepnymiu. OnpeneneHyue onbITHBIM ITyTeM

MEXaHMKa JKUJIKOCTU. | ciaraeMbix ypaBHeHus . bepnymm.
Pexumel aBrxeHus
YKHUJIKOCTH U OCHOBBI
3 | THIPOIMHAMUYECKOTO

PexxuMbl IBHKEHUS )KUIKOCTH. DKCIIEpUMEHTaIbHAs
WUTIOCTpALMsl JAMUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB
JBUKEHUS )KUJKOCTH, OTIPEIeNIEHUE 3aKOHOB COIIPOTUBIICHHUS

noaoous. o
KpUTHYECKOTO uncia PeliHonbca.
Mecribie N3ydenue rupaBiandeckux NoTepb Mo JINHE TpyOomnpoBoia
4 | rugpaBIUYECKUE Y1 P P s PYOOTPOBOA
1 B MECTHBIX COITPOTUBIICHUSIX.
CONPOTHBIICHUSI.

Hcrteuenne KHUAKOCTHU I/IsyquI/Ie HUCTCUYCHUSA XXUAKOCTH YEPE3 MAJIBIC OTBEPCTUA U
5 4epe3 OTBEPCTUA U | HACAJKU B TOHKOM CTEHKE IIpU NMMOCTOAHHOM HAIIOpE€ B

HaCaJIKH. atMocdepy.
HeycranoBusmieecs
g | ABHKCHHC >KHIKOCTH. DKCIepUMEHTAIbHOE U3yUYeHHE MPSMOTO THPABINYECKOTO
I'mppaBnnuecknii yIapa B HalIOPHOM TPyOOTIpOBOIC
ynap.
7 | LentpobexHbie [TapameTpryueckue UCIIBITAHUS EHTPOOEIKHOTO Hacoca.
8 | HacoCHlL KaBuTtannoHHble UCTIBITAHUS [IEHTPOOEKHOTO HACOCA.
9 | O6bemMHBIE HACOCHI VcnpiTanue HeperynupyeMoro 00beMHOro Hacoca.

5.4 IlpakTHYeCKUE 3aAHATHSIHE NPEOYCMOMPEHbl

6. CamocTosiTesibHast pad0Ta CTYACHTOB MO JMCIUIIMHE

6.1 Bonpocel 1151 CAMOCTOATEIHLHOTO H3yYeHHS
Tabéauna 5

NeNe

u/n Tembl nas PI'P

3akoH Apxumena. [lnaBanue Ten.

I'upocraTuyeckrie MalIuHbl

[Tpubops! ans uzmepenust napiaeHus. CooOaronmecs CoOCyabl.

JlaBneHue ®KUIKOCTH Ha MIIOCKUE CTeHKU. LIeHTp naBieHus. Dmopbl
TUIPOCTATUYECKOTO JABJICHHUS.

MecTHbIE TOTEpPH Haopa MpH OoNbIINX yncnax PeiiHombaca.

Hcreuenue yepes Hacaaku paziauyHoro tuna McreueHrne npu nepeMeHHOM Harope.
VYcraHoBUBIIEECST W HEYCTAHOBUBIIEECS JBUKEHUE IKUIKOCTHU B HaMOPHBIX
TpyOOmpoBOIax.

I'unpaBnuueckuii pacueT TpyOOTIPOBOJIOB.

JlnvHHBIE TPYOOTIPOBO/IBI.

OcHoBbI Teopuu Mo00us1 HacocoB. OCHOBHEBIE MapaMeTpsl HacocoB JlomacTHBIE
Hacochl. SIBnenne kaBurtanuu. Koaddunuent 6pictpoxoaHocT. TUTIBI TOMACTHBIX

~N o0 B~ [ WIN|F




HacocoB. [IpuMenenue dhopmMyn nomoOus Ui epecyeTa XapaKTepUCTHK HACOCOB.
YcrpoiicTBo, Kiaccudukanus, pabounii Mpoecc, OCHOBHBIC MapaMeTpPbl U YPaBHEHUS
10 | rupporparcopmMaTopoB.

Oo6wemubie Hacockl. [TpuHIun neiicTBus, 001IMe CBOMCTBA U KIIaCCH(PHUKALIKS.
IlopiiHeBbI€ U IIIYH)KEPHBIE HACOCHI.

Ha3nauenue npuHIMI JEHCTBUS U XapaKTEPUCTUKU. [ MAPOAKKYMYIIATOPHI.
DUIBTPBL.

11

12

CamocTrosTrenbHas padoTa CTYAEHTOB BKJIIOYAET MPOPAOOTKY T€M, BKIIFOUEHHBIX B pab0uyIo
IIPOrpaMMy, a TAKK€ CAMOKOHTPOJIb 3HAHUM 110 TEMaM C IIOMOIIbIO HIKEIIEPEUNCIICHHBIX 3aaHuil.

Pabota BeimomnHsieTcs B BUe pacueTHo-Tpaduueckoii (PTP).

3amaual. OnpenenuTs MaHOMETPUYECKOE aBlieHne PM B BepxHel 4yacTH OJTHOTO U3
COOOIIAIONIUXCS COCY/IOB, HAMOJHEHHBIX BOJOW, TMOJ JACUCTBHEM CHWIIBI P, MpHUioXeHHOU K
MOPIIHIO TIpaBoro cocyna (cm. puc.). Mcxoansie qannsie: P =400 kH, di = 250 MM, d2 = 400
MM, d3 =150 MM, h = 0,9 m.

dy Fo | ‘p

a

3amaua 2. [loBOpOTHBIM KjamaH 3aKpbIBAaCT BBIXOJ M3 OCH30XpaHWIWIIA B TPyoy
KBaJIpaTHOTO ce4yeHus (cM. puc.). OnpeaenuTs, Kakylo cuity T HYXHO MPHIOXKHTb K TpPOCY
JUIsL OTKPBITHS KjamaHa TMpu cleayrmux mgadHeix: h= 04 M, H=1,1 M, o= 30°%
00beMHBII Bec OensuHa ps = 700 kI'/M3; MaHOMeTpHuecKkoe NaBleHHE MapoB OCH3MHA B
pesepByape Pm = 5 klla

3amaua 3. Ha mnopimieHb OAHOTO U3 COOOIIAIOIIMXCS COCYJIOB, HANOJHEHHBIX BOJOH,
nevicreyet cuna P1 0,70 kH. Kakyro cuny P2 Hy)XHO NpHUIOXKUTH KO BTOPOMY MOPUIHIO,
4TOOBI YPOBEHb BOJBI 0] HUM OblT h = 0,7 M BbIlIE YPOBHS BOJABI MO IEPBBIM TMOPLIHEM?
Huametp mepBoro mnopuHs di = 20mm, Broporo dz = 300 mm.

3amaua 4. Ilo cudonnomy TtpybompoBoay mmHod | =40 M u guamerpom d = 100 mm
HYXHO oOecrieunTh pacxon Oensuna Q = 16 n/c. Onpenenuts pasHoOCTh ypoBHel H, ecnu
mmuHa TpyborpoBoga 11 = 20 M, ee BO3BBIIIEHHE HAJl BEpXHUM pe3epByapoM h = 2 wm.
Koadpduuuent conporuBnenus cerku &c = 6, zamBwkku & = 3. Koadduuument
conpoTuBnenus Tpenus A = 0,025. O6beMHbII Bec GeHsuna ps = 750 k['/m>



3amaua 5. Boja momaeTcss M3 HIDKHETO 3aKpBITOrO 0aka B BEPXHHMM OTKPBITHIA Oak 110
BEPTUKAJILHOHN TPyOe 3a cueT N30BITOYHOTO JaBieHus B HIbKHEM Oake pMm = 70 klla (cm. puc.).
Omnpenenuth pacxon Boabl Q mpu cieayromux gaHHeix: d = 125 MM, 1 = 3,5 m, hi= ho.
KoadduumeHT conpoTuBiaeHnus TPEeHUs ONPEIACTUTh M0 SKBUBAJICHTHON IIEPOXOBATOCTH A =
0,2 MM, mpennojyarasi HalW4yhe KBAJAPaTUYHOM 30HBI compoTuBieHus. Koaddunuentsr
MECTHBIX CONpPOTHBICHMIA: BXojaa B TpyOy &Bx = 0,5; Bentwns EeHT = 4,5; BbIXOJa U3
TpyOsI EBBIX = 1,0.

e e

=1 |

1

3anaga 6. Omnpenenutb 00U pacxon Boabl QQ, MOCTYNMBIIMI 1O cucTeMe TpyO 1moA
Haropom H =4,64 m. Tuamerpsl TpyO d1 = 150 MM, d2 = d3 = ds = 100 mm. Jlmussr TpyO 1 =
120 M; I = I3 = l4 = 60 M. Bocnonb3oBaTbcsi 3HAYCHUSMH PACXOTHBIX XaPAKTEPUCTHK LIS
HOBBIX BOJIOTIPOBOIHBIX TpyO: k1= 61,4 n/c, ko = ks = ks =110 n/c.

]
=

¢ dy

¥

[ fede

3amaua 7. B 6ake, umeromem B 1He oTBepcTHE AuameTpoM di1 = 100 MM 1 B CTEHKE OTBEPCTHE,
cHaOXXEeHHOE LMJIMHIPUYECKUM HacagkoM, JuameTpoMm dz2 =75 MM; yCTaHOBUWJICS YPOBEHb BOJIbI
Ha Beicore H = 1,8 ™ (cM. puc.). Onpenenuthb, Kakod pacxoj Boasl Q moctymaeT B 0ak, eciiu
LEeHTp OOKOBOI'O OTBEPCTHUS BO3BBIIIACTCS HaJ JHOM Oaka Ha BbicoTy h = 0,4 M.

Fawale
e
= dyt—_
'{
! a1 J
3azLaqa 8 OHpe,Z[eJ'II/ITL MOIIITHOCTh Ha Bany HeHTpO6C)KHOFO, rmogarouero BOI[y 110

TpybomnpoBoay anuHoil 1= 1400 m u nuamerpom d = 150 MM, BbicoTa oabema Boasl Hr = 10
M, cBoO0HbIN MOoTOp heB =15 M. Koaddunment conpoTuBneHust TpeHUs Tpy-
6ompoBoaa A = 0,025.
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6.2Y4e0HO - MeToAMYecKOe olecriedeHHe ISl CAMOCTOSATEIbHOI padoThI

1. Kyzuenos B.A. OcHOBBI THIPOTa30IMHAMUKH [ DINEKTPOHHBIN pecypc]: yaebHoe nocoodue/
Ky3nenoB B.A.— DnekTpoH. TekcToBble 1aHHble.— benropon: benropoackuii rocyiapcTBeHHbIN
TexHosiornyeckuii yausepcutet um. B.I'. Illyxosa, 35C ACB, 2012.— 108 c.— Pexxum gocryma:
http://www.iprbookshop.ru/28374.html.— 5BC «IPRbooks»

2. AnnpwxueBckuii A.A. MexaHHKa )XHJIKOCTH U rasza [ DJIeKTpoHHBINA pecypc|: yaeOHOe Tocoome/
AnnpmwkueBckuii A.A.— DIEKTPOH. TEKCTOBBIE TaHHbIe.— MuHCK: Bricmias mkoma, 2014.— 207
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/35498 . html.— 9BC «IPRbooks»

3. Hcaes X.A. Pemenne THIOBBIX 3a/1a4 1O THIpaBIHKe (THApocTaTuka). Merox pexom. Mzn. ITHU

2008 r

Hcaer X.A. Pemenne THnoBeIX 3a1a4 1o ruapoauHamuke. Meron pekom. M3n. I'THU 2007 r.

Maromanosa M.X. Mcaes X.A.Meroauueckre ykazaHus K BHIIIOJHEHUIO KOHTPOJIbHBIX paloT 1o

qucuuIuinie «l uapaBinkay.

ok~

7. OneHOYHBIE CpeICTBA
71B i py6 y

1. PeanbHble U U€aNIbHBIE )KUKOCTH, OCHOBHBIE MMOHSATHS U OTIPEIEIICHUS.

2. ®uznveckre CBOMCTBA KUIAKOCTEH. [110THOCT, yACIBbHBIN BEC, 00bEM, YICIbHBI 00BEM.

3. CxxumaeMocTb KuakocTd, Koagduirent 06beMHOro cykaTHsl, TEMIIEPATYPHOTO PaCIIUPEHUS.
Yupyrocts napoB KHIKOCTH.

4., TToBepxHnocTtHOe HaTspkeHne. Popmyia Jlammaca.

5. Twumpocrartuka. I'mapocratmueckoe pgaBieHue (cpeaHee, HUCTUHHOE).EnuHumpl u3MepeHus
nasinenud.[losicauTe, 4ro Takoe aOCOIIOTHOE W HM30BITOUHOE THUAPOCTATUYECKOE [AaBJICHHE U KaKOBa
CBSI3b MKy HUMU?

6. I'mapocratnyeckoe AaBieHWe W ero cBoiicTBa? OOBICHUTE, YTO TOHHMAIOT IOJ TEPMHUHAMU:
«BHEIIIHEE NaBlICHUE» U «BecoBoe NaBieHHe»?UTo Takoe TexHUueckas U (uszmueckas atmocdepa B
KaKUX €JMHHIIAX BBIPAKACTCS.

7. OcHOBHOE ypaBHEHHE THApPOCTaTUKU. Hamumure U TOSCHUTE OCHOBHOE ypaBHEHHE
ruapocratuku. Chopmynupyiite 3axoH [lackans.

8. YpaBuenue Diinepa.

9. Coobmaromuecs: cocyapl. OmpeneneHue YpOBHSA >KUIKOCTH B cocynae.OmpenerneHue MIOTHOCTH
KUAKOCTH B coolmaromuxcs cocynax.OmnpeseneHne AaBleHUsST Ha TMOBEPXHOCTH KHUAKOCTH B
COOOLIAIOIIUXCS cocyaax.

10. HazoBuTe mpuOOphl AN HU3MEpPEHUS W30BITOYHOTO THAPOCTATUYECKOTO JaBIICHUS W TOSICHUTE
MPUHIINI UX JAeHCTBUSA,0CHOBHBIeopMymbl.IloscHUTE, YTO Takoe Mbe3oMmeTpudeckasi BricoTa?l[pnbopsl
JUI U3MepeHus naBieHus. [IpuHiun neiicTBus mpe3oMeTpa, Ha 4eM ocHoBaH. OmpeeneHre AaBleHHs
KUJKOCTU B TTHE30METDE.

11. Onpenenenue riyOHHBI TOTPYKEHUSI TOUKH U €€ TTapaMeTPBhl.

I'unpocratuyeckue MamuHbl. [IpuHINT A€HiCTBUSI OCHOBHBIE (POPMYITHI.

12. JlaBneHue )KUAKOCTU HA CTEHKH TpyO. PaspriBatomue ycunus (Tpyda, pesepByap).

13Kakue npubopsl Ui U3MepeHus naBieHuss Bam wu3BecTHBI?

14. Yem oTnmuaercd MO HaA3HAYEHUIO MbE30OMETP OT PTYTHOTO MaHOMeTpa?



15. Yto Ha3bIBAIOT OTHOCUTEIBHBIM MIOKOEM KUAKOCTH?
16. YTo Ha3bIBAIOT NOBEPXHOCTSIMU PABHOTO JIaBJICHUS?
17. Chopmynupyiite 3akoH Apxumena.
18. IlpuHuun paboThl THAPABIUYECKOTO Mpecca.
KIIJ ruapaBiuyeckoro mpecca.
19. Tlo xakoit ¢Qopmyse ompenensercs cujiaa AABICHUS JKUAIKOCTH Ha IUIOCKHE TOPU3OHTAIbHBIC
IJIOLIAAKH?
20. [lo xakoii Qopmyne ompeaensercs Cuiia TaBICHUS KXUIAKOCTH HA IUIOCKUE HAKJIOHHBIE CTEHKH.
LenTp naBneHus.
21. Ilo kakoil ¢opMyne omnpenensieTcss cuia JaBICHUS KUAKOCTH Ha KPHUBOJIMHEHHYIO OBEPXHOCTH?
22.Yto HaA3BIBAIOT TEJIOM JIaBJICHUS?

IIpuMepHbIii OUJIeT KIOEPBOH PYOEKHON ATTECTALMHT

T'PO3HEHCKHI TOCYJIAPCTBEHHBII HE®TAHON TEXHUYECKUA YHUBEPCUTET
UMEHU AKAJEMUKA M.JI. MUJIJIMOHIIUKOBA

KA®E/IPA "TEIVIOTEXHHKA H T'H/]PABJIUKA"

Jucrunnuxa I'mapasiauka
I'pynma HT -20, HTC-20

Kaprouka Ne 1
1.T'mapocratuka. ['mapocTaTudyeckoe naBieHue (CpeaHee, UCTUHHOE) €r0 €AMHUIIBI
M3MEPEHUS
2. Yopyroctb napoB xuakoctu. [ToepxnoctHoe Hatsbkenue. opmyna Jlamnaca.

3. Omnpenenenue riyOUHBI IOTPY>KEHUSI TOUKU U €€ apaMeTphl.

3aB. kadeapoit «T u I'», noneHT P.A-B. Typnyes
20.06.20

7.3 Bonpockl KO BTOPOii py0eKHOIi aTTecTalun

1 OcHoBBI rUIpOAMHAMHKH. ['HapocTaTHUECKUE AIIEMEHTHI NOTOKA (CMOYEHHBIN NEpUMeTp, HAallOpHOe
JBMDKEHUE, THPABIMUYECKUI panuyc).

2. CxeMa JIBMKEHMS AKUJAKOCTH. DIIeMeHTapHas cTpyiika. JIunus toka.

3. YcraHOoBUBILEECS M HEYCTAaHOBUBIIEECS ABMXKEHHME XUAKOCTH. CpelHssi cKopocTh HoToka. Pacxon
XKHUAKOCTU. YpaBHEHHUE Pacxo/a sl JIEMEHTapHOM CTPYHKH, ITOTOKA.

4. YpaBHEHHUE HEPa3pbIBHOCTH.

5. BwiBog ypaBHenus bepHymnu.YpaBHenue bepHymiu s 3leMEHTapHOW CTPYHKH peanbHOM
KUAKOCTU. ['eOMETpUYECKUl 1 SHEPreTUUECKUI CMBICI ciiaraeMblx ypaBHeHud [I. beprymnu.

6. Kak HaspiBaeTcst xo3ddunuent o, Bxondmuil B ypaBHeHue J[. bepHymin g motoka peanbHOM
XKHUAKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCHUT €r0 BEIMYNHA?

7. OObsicHuTe, 4YTO OOYCIOBJIEHBl TIOTEpU I[IOJHOTO HAmopa M KaKOB MX OSHEPreTHYecKui
cmblca?IlosgcHATE, YTO MOHMMAIOT IOl TEPMUHOM "yJenbHas SHeprus'?

8. OObsacHUTE TePMHHBI "MECTHasi CKOPOCTh" U "CpeIHsIsl CKOPOCTh" M YKaKUTE, KaK OMPEAEISIOT 3TH
CKOpOCTH?

9. CkopocTtHas Tpyoka u Tpyoka [Tuto?

10. TTosicuuTe, YTO TaKO€ JMHHUS MOJTHOTO HAMOPa U MbE30METPUYECKasl JIMHUS, YTO OyIyT MPEACTaBIATh
cOOOM ATH JINHUM TPU PABHOMEPHOM  JIBUKEHUHU PeaIbHOM KHUJIKOCTU?

YTO NOHMMAIOT [OJI TEPMHHOM <OKHUBOE CEYEHHE NTOTOKA KUIAKOCTH»?

11. HazoBuTe peXKUMBI IBHKECHHUS )KUIKOCTH M YKaXKUTE X XapaKTEPHbIE 0COOCHHOCTH.



[osicuute, uTO Takoe kputepuil Pelinosbaca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPHIX OH 3aBUCHT.

[TosicauTe, yTO Takoe kpuTudeckoe uncio Peiinonbaca?

12. TlosichuTe, KakuM o0O0pa3oM MpH THAPABINYECKUX pacy€rax OIpPENeNIOT PEKUM JIBUKECHUS
KHUJIKOCTH U, ¢ Kakoil nenpto?lloscHuTe, YTO Takoe KPUTHYECKas CKOPOCTh, OT KaKMX (PaKTOpPOB OHA
3aBUCHUT U Kak €€ onpenessaor?’Hanuimure u nosicHUTE aHAIMTUYECKUE 3aBUCUMOCTH IIOTEPh HAIopa 110
JUTUHE OT CPeIHEN CKOPOCTH MOTOKA MPH JAMUHAPHOM U TYpOYJICHTHOM PEKUMAax JBUKCHHS KHUIKOCTH.
13. Hamumure u nosicaute (opmynsl Jlapcu-Beiicbaxa u BeiicOaxa.llosicHuTe, Kak OMBITHBIM IyTeM
OTIPENIENAIOT BEIMYUHBI KOA(PGUIHEeHToB A U £.YTo Xapakrepu3yoT Kod()GUIUEHTH A U & OT KaKux
(axTOpOB B 00IIIEM CiTydae OHH 3aBHCAT M KaK UX OMPEICISIOT IPU THAPABINIECKUAX pacyeTax?

14. O6mwsicauTe, 9TO Takoe A3 1 Ad/d, Kak HAWUTH BENTHYMHY Ad TIPH THAPABINYCCKUAX pAaCUCTax.

Ha3zoBute 00acTv THIPaBIMYECKOTO COMPOTHBIICHHS TPYOOTPOBOJOB M OOBSICHHUTE, KaK OMPEIEIISIOT
00J1acTh CONPOTUBIICHUS IPU TUAPABIMYECKHX  pacyeTax.

15. M306pasute cXeMbl JBIKEHHUS KUIKOCTH TIPH PE3KOM TI0BOpoTe TpyOsl Ha 90°, a Takske mpu pe3kom
pacIIupeHUH U PE3KOM CYKEHUHU TPYOOIIPOBOJIa U IaliTe MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEpHO IS
JBUKEHMS IOTOKA MPU MPOTEKAaHUU €To Yepes3 JII000€ MECTHOE CONIPOTHUBIICHUE.

16. Yro mMOHMMAIOT TOJA MaJbIM OTBEPCTHEM B TOHKOW CTEHKE IpPH HWCTCUYCHHH >KHIKOCTH W3
oTBepcTuii?Cxatoe ceueHne, MPUYMHbBI CKaTUsl CTPYH, YEM OLIEHUBAIOT BEJTUUYMHY CXKATUS CTPyU?

17. Yto Ha3pIBalOT HACAAKOM, TUINBI Hacalok, WX HazHaueHue?Kordpdunument ckopoctu. Uto oH
YUUTBIBAET, Kak onpeaensercs?Koapduunent pacxona. YTo oH yUUTHIBAET, KaK ONpeaAeseTcs?
Koad¢unuent conporusnenus (orBepcTusi, Hacaaka). Kak oH ompezaensieTcss MO OMBITHBIM JaHHBIM?
OObscHUTE, TTOYEMY IPU HWCTEYEHHUU U3 HACaIOK PacXo]l KUAKOCTH OoJble, YeM MpU UCTEUEHUH W3
MaJIOTO KpPYIJIOTr0 OTBEPCTHS B TOHKOW CTEHKE?

18. Harmmmmte u mosicHuTe (OPMYITBI ISl OTIPEICTICHUSI CKOPOCTH M PAcXo/a MPH UCTCUCHUN KHUIKOCTH
13 OTBEPCTUH U HacaJl0K B aTMocepy IpU MOCTOSHHOM HaIope.

19. U3o0pa3ute W MOSICHUTE CXEMBl UCTCUCHHUS >KUIKOCTH M3 MAaJOro OTBEPCTUS B TOHKOW CTCHKE U
Yyepe3 BHEITHUN TUINHIPUYECKHUI HacaloK B aTMochepy.

20. M3zmepenune pacxoIoB U CKOPOCTEH KUIKOCTH (00BbEeMHBIN M BecoBOH criocob).PacxomomepBenTtypu,
MPUHITUIT JEHCTBUSL.

21. I'mapaBnuyeckre CONpOTUBICHUS. BI3KOCTh KUAKOCTH.3aKOHBI BHYTPEHHETO TPEHUSL.

22. PexxuMbl ABMOKEHUS )KUAKOCTH (JTaMUHAPHBIN, TYpOYyJIEHTHBIN).

ChopmynupyiiTe TOHATHS THAPABINYECKOTO yapa.

23. IIpsimMoit m HenpsiMOi TUApaBIMUecKuil yaap.Uto takoe daza ynapa?

OObscHUTE TpOLIeCC U3MEHEHUs AaBJIEHUS B TPYOOIPOBOJE, MUTAEMOM M3 pe3epByapa, IMpH MPSIMOM
TUIPaBINYECKOM yaape.

24. Hanumute u nosicuute ¢opmyny H. E. XKykoBckoro miis onpezneneHus: NOBBIICHUS JaBICHUS MPU
ynape.Hanuiure u nosicaute Gopmyiny Ais onpeaeaeHus: CKOPOCTH pacIpOCTPaHEHUs YAAPHOU BOJIHBIL.
25. HazoBuTe TexHMueckue IMokaszareiau Hacoca.UTo Takoe Hamop Hacoca M Kak €ro OMpelelHuTh IO
MoKazaHusiM MpruOopoB?YTo Takoe MOILTHOCTh HACOCA U MOJIE3HASI MOIIHOCTh?

26. Uto takoe KIIJl nacoca? Kakue norepu yuutsiBaetr KII/] Hacoca u ero cBs3b ¢ apyrumu KIT[?Yro
Ha3bIBAETCS XapakTepucTukoi Hacoca?dTo Ha3biBaeTcs nmojeM Hacoca Q-H u cBassb ero ¢ KII/] nHacoca?
27. Kak u3MeHsI0TCs 1o/1aua, HAarmop ¥ MOILIHOCTh Hacoca MPU U3MEHEHUH YacTOTHI BpalleHus paboyero
KoJieca?

28 YUTo Takoe KaBHUTAIlMs, KAKOBbI ¢€ BHEIIHKE MPpU3HAKK?UYTO HA3bIBACTCS KABUTALIMOHHBIM 3amacoM Ah
Y KaK €ro OnpeeanuTh MPU UCIBITAHUSIX?

29. Yrto Ha3bpIBae€TCAd KPUTUYECKUM KaBUTALMOHHBIM 3amacoM Ahkp?YTo HazbIBaeTCs AOMYCKaeMbIM
KaBUTAIIMOHHBIM 3aracoM Ahmon?®opmyna PynneBa ans onpeaeneHus] KPUTHYECKOTO KaBUTAIIMOHHOTO
3anaca?

30. Uto Takoe BBICOTA BCAChIBaHUS U KaK OHA CBs3aHa ¢ KaBUTamuen?UYTo Ha3bIBaeTCAKABUTAIIMOHHOMN
XapaKTepUCTUKOM M Kak OHa u3o0paxkaercs rpaduueckn?YTo HaA3BIBAETCS YAaCTHOM KaBUTAIIMOHHOM
XapaKTEPUCTUKOMN U KaK €€ MOJyYUTh MPU UCTIBITAHUSIX?

31. Uro Ha3bBaeTcs OOBEMHBIM HAcOCOM, Kakuhe BBl 3HaeTe OObeMHbIe HacoCchl?UTO Ha3bIBaeTCs
XapaKTepUCTUKON 00beMHoro Hacoca? M300pa3uTe XapakTepUCTUKY 3TOTO HAacoca.



32. Ha3oBuTe M MOSICHUTE OCHOBHBIC TEXHMUYECKHE MOKa3aTelH OObEMHBIX HAcocOB.UTO Ha3bIBacTCS
HAIOPHOM  XapaKTePUCTHKOW OOBEMHOTO HEPErylIMpyeMoro Hacoca, KakoBo e€ rpaduyeckoe
n3zobpaxxenue?

33. Uro Takoe KOXPPUIIMEHT yTeUeK Hacoca U KaK OH CBs3aH C 00BEeMHBIM KO3()(PUIIMEHTOM MOJIE3HOTO
nercTBUs?

34. Hanuiure ¥ NOSICHUTE ypaBHEHUE HAMOPHOM XapaKTEPUCTUKU 00BEMHOTO HACOCa.

Kaxk ompenenuts MOIHOCTD IPUBOTHOTO JBUraTeNss 00beMHOI0 Hacoca o ero napamerpam.

35. Kakue HacoChbl Ha3bIBAIOTCS POTOPHBIMU PaMaIbHO-TIOPIIHEBBIMHA, OCHOBHBIC CBEICHUS O
HuX?137105KUTEe OCHOBHBIC CBEJICHHS O POTOPHBIX aKCHAIBLHO-TTOPIIHEBBIX Hacocax?

IIpuMepHbIii OUJIeT KO BTOPOI PVOEKHOH aTTecTAlMHI

T'POSHEHCKHI TOCYJIAPCTBEHHBII HE®TAHON TEXHUYECKUA YHUBEPCUTET
UMEHU AKAJEMUKA M.JI. MUJIJIMOHIIUKOBA

KA®E/IPA "TEIVIOTEXHHKA H T'H/]PABJIUKA"

Jucrunnuxa I'mapasiauka
I'pynna HT -20, HTC-20

Kaprouka Ne 1

1.0cHoBBl THUApOAMHAMHKH. ['HMIpocTaTHueckue 5>IeMEHThl TOTOKa (CMOYEHHBIM MepuMerp,
HANoOpHOE JIBIKEHHE, THAPABINYECKUN paInyc).

2. Cxema JBWKEHUS KUAKOCTH. JJIeMEHTapHas cTpyiika. JIMHus Toka.

3. VYcraHoBHBIIEECS W HEYCTAaHOBUBIIEECS [BIKEHUE KUIAKOCTH. CpelHssi CKOPOCTh MOTOKA.
Pacxon xunkocTu. YpaBHEHHUE pacxoa JUisl SJI€MEHTAPHOU CTPYMKH, TOTOKA.

3aB. kadeapoit «T u I'», noneHT P.A-B. Typnyes

20.06.20

7.5 Bonpockl K 3a4eTy no aucuuiinie «'mapaBiankay

PeanbHble 1 n€anbHbIE )KUIKOCTH, OCHOBHBIE TIOHATHUS U OIIPENICIICHHUS. I1K-1
dusnueckue cBoiicTBa kuakocTe. IImoTHOCTH, ynenpHBIH Bec, 00BEM, YHAENbHBIH

00BEM.

Cxumaemocths  xuIkocTH, Kosadduuuenr o0beMHOro cxaTusi, TeMIEpaTypHOTO
pacIIupeHusl.

YpyrocTts napoB >KUJIKOCTH.

IToBepxHocTHOE HaTshkeHue. Popmyna Jlammaca. I1K-1

I'unpocratuka. ['mapocraTudeckoe naBieHue (cpenHee, UCTUHHOE). EMMHUIBI n3MepeHus
nasnenusd.[losicHUTe, 4TO Takoe aOCOMOTHOE M U30BITOYHOE THIPOCTATHUECKOE JaBICHUE
Y KaKOBa CBS3b MEXKTy HUMU?

FI/I,[[pOCTaTI/ILICCKOC JaBJICHUC H ero cBoMcTBa? O6’[>5ICHI/IT6, YTO IMIOHUMAKOT II0J
TCPMHUHAMHU: «BHCHIHCC IOABJICHUC) U «BECOBOC ,Z[aBJ'IeHI/Ie»?LITO TaKOC€ TCXHHUYCCKas U
(1)I/I3I/ILICCKEUI aTMocq)epa B KaKUX CAMHUILAX BbIPAXKACTCA.

OcHOBHOE ypaBHEHHE TMAPOCTATUKHU. Hamummre W NOACHUTE OCHOBHOE YpaBHEHHE
ruspoctatuku. Chopmynupyiite 3akoH [lackans.

VYpaBHeHue Ditnepa. I1K-19

COO6H.IE[IOH_II/ICC$I COCYbI. OHpCI[CJ'ICHI/IC YPOBHA KHIKOCTU B COC}’I[C.OHpCI[CJ'ICHI/IC
IINIOTHOCTH  XUJIKOCTH B COO6I_I_IaIOI_I_II/IXCSI COCY,Z[aX.OHpe,Z[CJ'IeHI/IC JaBJICHHUA  Ha




TIOBCPXHOCTHU JKUJIKOCTH B COO6H.IaIOH.[I/IXCH cocCyaax.

HazoBute npubopsl s W3MepeHHss M30BITOYHOTO THUAPOCTATHUECKOTO  JAaBIICHUS U
MOSICHATE  NPUHUMO  HMX  JeiicTBus,0ocHOBHbIeQopmynblllosicaure, 4TO0  Takoe
nbe3oMerpuueckas BoicoTa?llpubopsl nns usmepenus nasiaeHus. [lpuHuun npelcTBus
IbE30METPa, HA YeM OCHOBaH. OmpeneneHue NaBlIeHus )KUIKOCTU B IbE30METPE.

Omnpenenenue TayOnHbI TOTPY)KEHUSI TOUKH U €€ TapaMeTPHI.

I'mnpocratudeckre MamuHbl. [IpuHIMN AeliCTBHUSI OCHOBHBIE ()OPMYITBIL.

JlaBneHue >KMAKOCTH Ha CTeHKH TpyO. Pa3priBatomue ycunust (Tpyda, pesepByap). I1K-19
Kakue npubopsl a1si n3MepeHus gaBieHns Bam m3BecTHBI?

YeMm oTiIMHAETCs IO HA3HAYEHUIO IE30METP OT PTYTHOIO MaHOMeTpa?

UTo Ha3bIBalOT OTHOCUTEIbHBIM NTOKOEM KHMJIKOCTH?

UTo Ha3bIBAIOT IOBEPXHOCTSIMU PAaBHOTO JABJICHUS?

ChopmynupyiiTe 3akoOH ApxXumena.

[Tpunuun padotsl rugpasandeckoro npecca. KIIJI ruapaBianueckoro nmpecca.

I[lo xakoit  ¢opmyne ompenensercs CWia JaBICHHUS  JKUJIKOCTH Ha IIJIOCKHE
TOPU3OHTAJIBHBIE TUIOMIAJKHU?

[To kakoi#t dopmyne ompenenseTcss cuiaa JaBJICHUS >KUJIKOCTH Ha TUiockue HakimoHHblie | [IK-1
creHKH. LleHTp naBieHwus.

[To xakoii Qopmyne omnpeaenseTcss cuiaa AaBIEHUS KUAKOCTH Ha KPHUBOJIMHEHHYIO
ITOBEPXHOCTH?

UTo Ha3bpIBAIOT TEJIOM JaBJIECHUS?

OCHOBBI THJIpOJIMHAMUKH. [ HapocTaTHUECKUE IEMEHTHI MOTOKA (CMOYEHHBIN TIEpUMETD,
HaNopHOE JIBIKEHHE, TUAPABINYECKUN PaJnycC).

CxeMa NBHKEHHUS )KUJIKOCTU. DJIEMEHTapHas cTpyiKa. JIMHMS ToKa.

VYcranoBuBIIeeCS W HEYCTaHOBUBIIEECS MABWXKeHUE KuAKOCTH. CpemHsisi ckopocts | [IK-1
MoToka. Pacxos )kUAKOCTH. YpaBHEHUE pacxo1a JIsl SJIEMEHTApPHOW CTPYHKH, TOTOKA.

YpaBHeHHE HEPA3PBIBHOCTH.

BriBon ypaBHeHus bepHymwin.YpaBHeHne bepHymin Uisi 3JI€MEHTApHOW CTPYMKH
peanbHOM KUAKOCTU. ['eOMETpUUECKUA U SHEPTETUUECKUM CMBICT CJTaraeMbIX YPaBHEHHUS

1. bepnymnu.

Kak Ha3biBaercs kodpduumeHt o, BxoAsamuidl B ypaBHeHue [[. bepnymiu mis motoka
peanbHOM )KUJIKOCTH, YTO OH YYUTBIBAET U OT YErO 3aBUCHUT €r0 BEJIMYUHA?

OO0bsacHUTE, YTO OOYCJIOBJIEHBI MOTEPU IOJHOTO HANOPa M KAKOB HUX SHEPreTHUECKUN
cMbica?[losgcHUTE, YTO NOHUMAIOT IO TEPMHUHOM "yaenbHast SHeprus'?

OObsicHUTE TEpMHUHBI '"MeCTHass CKOpocTh" W '"cpemHsas ckopocT" W ykaxkure, kak | [IK-19
ONPENIENSAI0T 3TU CKOPOCTH?

CkopoctHas TpyOka u Tpyoxka [luto?

[TosicauTe, 4yTO Takoe JUHMS MOJHOTO HAMOPA U MbE30METPUYECKas JIHMHUA, YTO OyIyT
MIPEJICTaBJIATh COO0M ATH JTMHUHN TPH PABHOMEPHOM  JIBIXKEHUH PEATbHOM JKUJIKOCTH?

UTO NOHMMAIOT MO TEPMUHOM «GKHUBOE CEUEHUE MOTOKA KUAKOCTH»?

HazoBure pexxumbl IBUKEHHS JKUAKOCTU U YKKUTE X XapaKTepHbIE 0COOCHHOCTH.

[TosicauTe, yTo Takoe kputepuil PeitHomnbiaca, m HazoBuTe (DAKTOPBI, OT KOTOPBIX OH
3aBUCHUT

Hanumure u mnosicuute ¢opmynsl  Jlapcu-Belicobaxa u Beiic6axa.lloscaure, kak | IIK-1

ONBITHBIM IYTEM ONPEAEISIOT BEIUYMHBI KOAPPUIHEHTOB A U E.YTO XapaKTepus3yroT
KodpuuueHTsl A U & OoT Kakux (pakTopoB B OOIEM Clydae OHHU 3aBUCAT M KaK HUX
OIpeNIeNAI0T IPU THAPABINYECKHUX pacueTax”?

OObsicauTe, yTOo Takoe A3 M Ad/d, kak HAWTH BENUUYMHY A3 TpPU TUIPABIMUYECKUX
pacuerax.

HazosuTte obOmactu rUApaBJINYCCKOr0 COIIPOTUBJIICHUSA Tp}/6OHpOBO,Z[OB n 06’b}ICHI/ITC, KakK
ONpCACIISIIOT 00J1acTh COMMPOTHUBJICHUS IPU TUAPABINYCCKUX pacucTax.

U306pasute cXeMbl JBIKEHHUs KHAKOCTH PU PE3KOM MOBOPOTe TpyOhl Ha 90°, a Takxke
IIPU PE3KOM PACIIMPEHUU M PE3KOM CY)KEHUH TPyOOIpOBOJA U JAalTE MOSICHEHUS K HUM,
yKa3aB, 4TO XapaKTEpPHO Ui JIBWKEHHS IOTOKAa NpPU MPOTEKaHHM €ro yepe3 Joboe




MCCTHOC COITPOTUBJICHHC.

YT0 MOHUMAIOT IO MaJIbIM OTBEPCTUEM B TOHKOW CTEHKE IPU UCTCHYECHHUH KUIKOCTH U3
oTBepcTHii?CokaToe ceueHue, MPUYMHBI CKATUS CTPYH, YEM OLIEHUBAIOT BEJIUUYHUHY CKATHUS

cTpyu?

Urto Ha3bIBAIOT HACAJIKOMW, THUIIBI HAacanaoK, nx HazHaueHue?KoaddumueHnt ckopoctu. Uto
OH yuuThbiBaeT, kKak ompenenserca’Koaddunment pacxoma. Uto OH YYHTHIBAET, Kak
onpenensiercs?

Koaddumment conporusienus (oTBepcTHs, Hacangka). Kak oH ompenemsiercs IO
OIIBITHBIM IIaHHI)IM? O6’I)HCHI/IT€, Mo4yeMy npu UCTCUYCHUHU M3 HACAJOK pacxod KUIAKOCTH
OoJtbIIIe, YeM NPU UCTEYCHUHU U3 MaJIOT0 KPYTJIOTO OTBEPCTHUS B TOHKOM CTeHKe?

Hanumure u noscaure Gopmyiibl 1Jis ONpEAEIeHHUs] CKOPOCTH U pacxo/ia Mpu UCTEUYEHUN
KHUJIKOCTH U3 OTBEPCTUH M HACAJIOK B aTMoc(epy MpH MOCTOSHHOM HaIope.

[1K-19

N300pa3ute U MOSICHUTE CXEMbI MCTEYCHHS KUJKOCTH M3 MAJIOTO OTBEPCTHS B TOHKOU
CTEHKE U Yepe3 BHEITHUN NUJIUHIPUIECKHI HacaloK B aTMOcdepy.

Hamumure n nosicautre dopmyny H. E. JKykoBckoro s ompenenaeHus: MOBBIIICHHS
naBieHus npu ynape.Hanummre u moscHute Gopmyny Aisi OMpeaeNieHHus CKOPOCTH
pacnpocTpaHeHHsl ynapHOM BoiHbl. HaszoBuTe TexHumueckne nokasartesnn Hacoca.Uto
TaKo€ Hamop Hacoca M Kak €ro OIpeNelHuTh IO MoKa3aHusAM npubopoB?YUTo Takoe
MOIIIHOCTh HAacoca U M0JIe3HAsi MOIIHOCTh?

UYro Takoe KII/[ nacoca? Kakue norepu yuntsiBaer KIIJ[ Hacoca u ero cBs3b ¢ IpyruMu
KITZ?YTo Ha3bIBaeTca XapakTepucTUKOM Hacoca?lTo HazpBaercs mojeM Hacoca Q-H u
cBs3b ero ¢ KIIJ[ nacoca?

Kax wu3MeHsroTcs nogavda, Halop MW MOIIHOCTb HAcoCa INpU HU3MCHCHHU YaCTOTBI
BpalieHus paboyero koJjeca?

Yto Takoe KaBUTalluA, KaKOBbI e€ BHEIIHUE HpI/I3HaKI/I?LITO HAa3bIBACTCA KaBUTAILIUOHHBIM
3amacoMm Ah 1 Kak ero onpeenuTh NP UCTIHITAHUSIX ?

Uto Ha3pIBaeTCsd KPUTHYECKUM KaBUTAIMOHHBIM 3amacoM Ahkp?UTo Ha3pIBaeTcs
JOTTyCKaeMbIM KaBHTAIIMOHHBIM 3amacoM Ahpon?®opmyna PynHeBa mnsti ompeneneHus
KPUTHYECKOTO KaBUTAIIMOHHOTO 3araca?

Yro Takoe BBICOTA BCachIBaHMWS M KaKk OHA CBsA3aHa ¢ KaBuTamuen?drTo Ha3bIBaeTCS
KaBUTAIlMOHHON XapaKTepUCTUKOM M Kak oOHa wu300paxaercs rpadudecku?dro
Ha3bIBACTCS YAaCTHOW KaBHTAIIMOHHOW XapaKTEPUCTUKOM W Kak e€ TOJIyYuThb IIpH
HUCITBITAHUAX?

[1K-1

IIpuMepHbIil OMJIeT KIK3aMeHY N0 JUcHUIInHe «[HIpaBanKay

T'PO3HEHCKHM I'OCYJIAPCTBEHHBIN HE®@TSAHOM TEXHUYECKHUMA YHUBEPCUTET
HNMEHH AKAJEMHKA M.JI. MULIMOHIIUKOBA

KA®E/IPA "TEI/IOTEXHHKA U IT'H/IPABJIHKA"

JucuuIuimHa I'mapaBaunka
I'pynma HT -20, HTC -20
buaer Ne 1

1.PeanbHble 1 HNACAJIBHBIC ) KUAKOCTH, OCHOBHBIC IIOHATHUA U ONIPCACIICHUS.

IToroxk >xuakoctu. CpeaHss ckopocTh. YpaBHeHue pacxoja. luddepennunansHoe ypaBHeHHE

JBIDKSHUS MISaIbHOM KUIKOCTH. YPaBHCHI/IC HCPAa3pbIBHOCTH.

2.I'unpaBnanueckue notepu. Kakum o6pazom mpu ruipaBIuvecKux pacyérax onpeaessoT

PCIKUM JABHKCHUS )KUIKOCTU H, C Kakou I_IeJ'ILIO?
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7.6 Texkyliuii KOHTPOJIb

Bomnpocs k 1abopaTopHoii padore Nel:
UTo Takoe rupoCTaTUYECKOE JABICHUE U KAaKOBBI €r0 CBOMCTBA?
[Tosicuute, 4T0 Takoe aOCOJMIOTHOE M M3OBITOUYHOE THUAPOCTATUYECKOE JIABJICHWE M KaKOBa CBS3b
MEXTy HUMU?
OO0bsicHUTE, YTO TOHUMAIOT MO/ TEPMUHAMU: «BHEIIIHEE JIABJICHUE» U «BECOBOE JABICHUE)?
Hanummte 1 osICHUTE OCHOBHOE YPaBHEHUE THIPOCTATHKH.
Cdopmynupyiite 3akon [lackars.
HazoBute npubopbl misi u3MepeHus: W30BITOUHOTO THUAPOCTATUYECKOTO JAaBJICHUS W TOSICHUTE
MIPUHIIAI UX JICHCTBUS.
[TosicuuTe, 9TO TakO€ Mbe30MeTpUUIECcKasi BbICOTa?

Bomnpocsl k s1aboparopHoii padore Ne2:

[TosicHuTe reoMeTpuyYeCKUil CMBICI ciaraeMbix ypaBHeHud /. beprymim.

[TosicHuTe SHEpPreTUYEeCKU CMBICT ciaaraeMbix ypaBHeHus Jl. beprymm.

Kak naszpiBaerca koadp¢uuueHT o, BXoadumii B ypaBHeHue J[. bepHymnu ans moToka peaynbHOM

YKUJIKOCTH, YTO OH YUUTHIBACT M OT YE€TO 3aBUCHUT €r0 BEIMUNHA?

OO0®bscHUTE, 4TO 00YCIIOBIEHBI MOTEPH MOJTHOTO HAMOpa U KaKOB UX YHEPTeTUYECKUI CMbICH?
[Tosicaute, 4TO Takoe CKOpOCTHAs TpyOka u Tpyoka [Tuto?

YTO MOHMMAIOT O] TEPMUHOM «KHUBOE CEUEHHE MOTOKA KUJIKOCTI»?

Bonpocsl k s1abopaTropHoii padore Ne3:

HazoBute peskxuMbl IBMKEHUSI )KUIKOCTU U YKAKUTE UX XapaKTepHbIE 0COOCHHOCTH.

[TosicauTe, uTO Takoe kKputepuit PeliHonbaca, 1 Ha30BUTE (GaKTOPHI, OT KOTOPHIX OH 3aBUCHT.

[TosicuuTe, 4yTO Takoe KpUuTHUEcKoe yucio PeitHombaca?

[TosicauTe, KakuM 00pa3oM MpH TUAPABIMYECKUX pacu€rax OMPENENSIOT PEXKUM JBUKCHUS

JKHJKOCTH U, C KaKOU IeIbI0?

5. lloscHure, 4TO Takoe KpPUTHUYECKas CKOPOCTb, OT KakuX (PAKTOPOB OHA 3aBHCUT M Kak €€

ONPEACIIAIOT?

i N =

Bonpocsl k 1adGopaTropHoii padore Ned:
Hanummure u nosicaure hopmynst lapcu-Beiicoaxa u Beiic6axa.
[TosicHuTe, KaK OMBITHBIM IyTEM OIPENEISIIOT BEIUYUHBI KOA(D(GUIIMEHTOB A U &.

Uro xapaktepu3yroT KodphuueHTsl A u & oT Kakux (HakTopoB B OOIIEM CiIydyae OHU 3aBUCST M KaK
WX OTIPEICISIFOT MPH THIPABIUYECKUX pacdyerax?

OObsicHUTE, UTO Takoe A, 1 As/d, Kak HAWTH BETMUUHY A, IPH THAPABINYECKUX pacyeTax.

HazoBute oOmactu rUApaBJINYCCKOIO  COIPOTUBJICHUA pr6OHpOBO,[[OB u 06T>}ICHI/IT6, KakK
ONpCACIIAAOT 00J1acTh COMMPOTHUBJICHUS TP TUAPABINICCKUX pacucTax.

Bonpocs! k s1aboparopHoii padore NeS:

UYTO NOHMMAIOT IOJI MaJIbIM OTBEPCTHEM B TOHKOM CTEHKE ITPU UCTEYEHHUH KUAKOCTU U3 OTBEPCTUI?
Cxatoe cedeHue, IPUUMHBI CXKATHUsI CTPYH, YEM OLIEHUBAIOT BEJIMYMHY CKATHS CTPYH?

UTto Ha3pIBAIOT HACAIKOM, THUIIBI HACAJOK, UX Ha3HAUEHUE?

Koadduuuent ckopoctu. YTo OH yUUTHIBAET, KaK ONpeaesercs?

Koadduuuent pacxona. Uto oH yUUTHIBAET, KaK Onpeaessercs?

. KOS(b(bI/II_[I/ICHT COIIPOTUBJICHUA (OTBepCTI/ISI, Haca;uca). Kak on OIPEACIIACTCA 1O OIIBITHBIM I[aHHBIM?
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Bonpocs! k 1abopatopHoii padore Ne6:

CohopmynupyiiTe TOHATHS THAPABINYECKOTO yAapa.
[IpssMO# M HENPSIMOM TMAPABIMYECKUM yaap.

Uro Takoe daza ymapa?

OOBsicHUTE TIPOLIECC U3MEHEHUS AAaBJICHUS B TPYOOTIPOBO/IE, MTUTAEMOM U3 Pe3epByapa, Mpu MpsiMOM
TUAPABIMYECKOM yAApe.

Hanumure u nosicaute hopmyny H. E. XKypaBckoro miis onpeneneHus MoBHIIICHUS JaBICHUS MPU
yaape.

5. Hanumure u nosicaute Gopmyiy Ajs ONpeesieHUus: CKOPOCTH pacIpOCTPaHEHUs YAapHOI BOJIHBL

8. YueOHo-MeTOoAMUYeCKOe U HHPOPMALIMOHHOE o0ecnievyeHne UCIUTINHBI
a) OCHOBHAaf JIUTeparypa

Kyznenos B.A. OcHOBBI THIpoTa3oIMHaMUKH [ DIEKTPOHHBIN pecypc]: yuebHoe nocooue/
Ky3znenoB B.A.— DnekTpoH. TekcToBble naHHble.— benropon: benropoackuii rocyiapcTBeHHbIN
texHosornyeckni yausepcutet um. B.I'. lllyxosa, ObC ACB, 2012.— 108 c.— Pexum
noctyna: http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

AnnprkueBckuii A.A. MexaHuKka KHIKOCTH ¥ ra3za [ DJIeKTpOHHBIN pecypc]: yueOHoe mocoodue/
AnapuxueBckuil A.A.— DIEKTPOH. TEKCTOBbIE TaHHble.— MuHck: Bpiaiiiias mkona, 2014.—
207 c.— Pexwum noctyna: http://www.iprbookshop.ru/35498.html.— DBC «IPRbooks»

MexaHuka )KUIKOCTH U Ta3a [ DIEKTPOHHBINA pecypc|: METOANYECKUE yKa3aHUst/ — DIIEKTPOH.
tekcToBble nanHbie.— CII6.: Cankr-IlerepOyprckuii rocyaapCTBEHHBIN apXUTEKTYPHO-
ctpoutenbHbiit yausepcuret, 9bC ACB, 2013.— 31 ¢.— Pexwum nocryma:
http://www.iprbookshop.ru/26873.html.— 3BC «IPRbooks»

CapunoBckux A.I'. 'mapaBnuka [ DneKkTpoHHBIN pecypc]: yuebHoe mocooue mst CI10/
CapunoBckux A.I'., Kopobeiitnnkosa W.10O., HoBukopa JI.A.— DIeKTpOH. TEKCTOBBIC TaHHbBIE.—
Capatos: [IpodobpazoBanue, 2019.— 168 c.— Pexxum noctyna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

10. Kapemmun B.C., Typnyes P.A-B., HcaeB X.A. U3MepeHne ruipocTaTUYECKOTO JaBJICHUS U

AKCIIEpUMEHTAIILHOE TIATBEpKIeHHE 3aKoHa [lackans.- Meroa. ykas. k y1a0. padote Uzn. [THU
2009 r.

11. Wcaes X.A. Pemenre TUTIOBBIX 3a/1a4 10 THAPABIMKE (THApPOCTaTHKA). Metos pekom. M3,

I'THHM 2008 r

12. NcaeB X.A. Pemenre TUIIOBBIX 3a/1a4 10 ruapoamHaMuke. Meron pexkom. M3, I'THU 2007 r.
13. UcaeB X.A., Maromanoa M.X. T'maponunamuka Kypc nexmwuii.- U3a. [THU 2010 r.

0) 10MOJTHUTEIbHAS JIUTEepaTypa

1. AiiBazssH O.M. OcHOBBI THPaBIMKH OYPHBIX MOTOKOB [DJIeKTpOHHBIHN pecypc]/ AiBazsH O.M.—

DNEKTPOH. TEKCTOBbIE NaHHble.— MockBa, MxeBck: PerynspHas u xaoTndyeckas IMHAMUKa,
W>xeBckHii HHCTUTYT KOMITBIOTEPHBIX UccaenoBanuii, 2010.— 266 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/16585.html.— DBC «IPRbooks»

3yiikoB A.JIL. I'mapasnuka. Tom 2. HanopHsle ¥ OTKpBITEIE OTOKH. ['MapaBiyka coopykeHul
[DnexTpoHHbIi pecypc]: yueOnuk/ 3yiikoB A.JI., Boaruna JI.B.— DaekTpoH. TEKCTOBBIC
nanabie.— Mocka: MUCU-MI'CY, O3bC ACB, 2018.— 400 c.— Pexwum mocryna:
http://www.iprbookshop.ru/86298.html.— 3B5C «IPRbooks»

CaBunoBckux A.I'. 'mapainka [DneKTpoHHBIH pecype]: yueOHoe mocobue as CI1O/
CaBunoBckux A.T'., KopoGeitnukosa 1.10., HoBukoBa JI. A.— DIeKTpOH. TEKCTOBBIC JaHHbBIE.—



Caparos: IIpodo6pazoBanne, 2019.— 168 ¢c.— Pexum noctyna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

4. T'myxoB B.C. OcHOBbI rujpaBiIuKy U TeIIOTeXHUKU: Paznen 1. OCHOBBI I'MIpaBIMKU
[DnexTponHEIH pecypc]: yaeoHoe mocodue/ I'myxoB B.C., Iukoit A.A., [lukas N.B.— DnexTpoH.
TEKCTOBBIE JaHHbIE.— ApMaBHUp: ApMaBUPCKUI rOCYIapCTBEHHBIN NIE1arOTHYeCKUM
yauBepcuteT, 2019.— 252 ¢.— Pexxum nocryna: http://www.iprbookshop.ru/82446.html.— 35C
«IPRbooks»

5. HcaeB X.A. Penienne TUIOBBIX 3a/1a4 10 TUJIpaBiIKKe (TUapocTaTuka). Meros pexom. M3,
I'THU 2008 r

6. Hcae X.A. Pemenne THIIOBBIX 3a/1a4 10 THApoauHamMuke. Metoxa pexom. 3. [THU 2007 r.

7. WcaeB X.A., MaromanoBa M.X. I'mapoannamuka Kypce nexuuit.- U3n. ITTHU 2010 r.

8. MapnaeBa M.3. Maromanosa M.X. IlopurHeBsie 1 IEeHTpOOEKHBIE HACOCHL. [IprMepsl
pacueta.Meron pexom. Mzn. TTHU 2007 r.

9. Maromanoa M.X. HcaeB X.A.MeToauueckie yKazaHUs K BHITIOJHEHUIO KOHTPOJIBHBIX paboT 1Mo
mucuuiuinHe «['uapaBinkay.

10. Kapenun B.C. Typnyes P.A-B OmnpeencHre ONBITHBIM IyTEM cllaraeMbIX ypaBHeHUs /1.
bepuymnmuMeron. yka3. k na6. padore. Uzn. [THU 2010 r.

B) NPOrpaMMHOe M KOMMYHHMKAIlHOHHOE o0ecrieyeHue

1. DneKTpoHHBIH KOHCIEKT JIeKUUH M 3JIEKTPOHHO-0OYydYaromUi KOMILIEKC IO AUCHHUILIMHE
«'mapaBnyka ¥ TUAPABINYECKUE MAIIMHBDY.

2. TecTsl A1 KOMITBIOTEPHOTO TECTUPOBAHHUSI CTYICHTOB

r). UnTepHer pecypcbl: MHTEpHET pecypc - WWW.QStOU.FU 3iieKTpoHHas OMOIMOTEKa
OBC «IPRbooksy, «KoHCYabTaHT CTyIEHTa»

I'mapora3onnHammnka

borisov.3dn.ru>_1d/0/10 2-Gydravlika-Le.pdf
forest-college.rusfiles/uchebn-mat-1/tehnich_...

. firing-hydra.rusindex.php...

. twirpx.com>file/189316/

! gidravlika.3dn.rusindex/kurs lekcij/0-4

1 hydrol133.narod.ruslecture/og_lec 04.pdf

' shporgaloshka.ucoz.rusgidravlika-konspekt ...

: borisov.3dn.ru>_1d/0/10 2-Gydravlika-Le.pdf

! allformgsu.rus Kartanordaiinos> JIekuus 1mo ruapaBianuke
hydrol133.narod.ruslecture/og_lec 04.pdf

9. MaTepuajibHO-TeXHUYECKOe oDecnedeHne TMCUNIINHBI
1. Kmacc ¢ mepcoHaIbHBIMM KOMITBIOTEpAMHU JUIsS TPOBEACHHUS TPAKTUYECKUX 3aHATHH U
BUPTYaJIbHBIX J1a00paTOPHBIX PabOT.

I'mapasimka (Hanuuue obopynoBanus u TCO)

1. | TunoBoi#t KOMIUIEKT y4eOHOTo 000pyIOBaHUSA: CTEH]] THAPABINYECKUNA
YHUBEpCaJIbHbIN "DKcIepuMeHTalbHas MexaHuka skuakoctu" OMXK-09-14J1P-01

(14 naGopaTopHbIX paboT)

2 TunoBoi KOMIIEKT yueOHOTO 000pynoBaHus: «M3MepeHne JaBlieH i, pacXoa0B U
Temmeparyp B cuctemax razocuadxenusi» UCI™ JIPT-012-12JIP-T1K

(12 naGopaTopHbIX paboT)

3 Buptyansable 1abopatopHbie paboThl:  «JlabopaTtopHblil komIieke [ uipaBauka;
«'mapomariuHbl ¥ TUAPONIPUBOABIY; «VccenoBaHNe OTKPBITOTO MTOTOKAY;
«['napaBaruecKoe MOIETMPOBAHUE KOJIBIIEBBIX, TYIMKOBBIX, MM KOMOMHHUPOBAHHBIX
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http://hydro133.narod.ru/lecture/og_lec_04.pdf

TpyOompoBOIHBIX ceTei». [Iporpammuslii mabopatopHslii komruieke "I 'napasimuka”
(45 mabopaTopHBIX padboT)

Kommiekrtsl miiakaros (pazmep 560x800 mm):

Kommnnekt miakaroB «I'uapasnuka u ruaponpusoa» 560x800 MM, 16 mit.
W300pakeHne HaHECEHO Ha IIACTHKOBYIO OCHOBY TONMIIMHOIM 4 MM U pa3mepoM 560x800 mm. M300paxenne
o0naiaeT BOOOCTOMKUMY cBOicTBaMu. KaXIblil IITaKaT MMEET HIIEMEHTHI KPEIUICHHS K CTEHE.

3HeKTp0HHbIe IJIAKATbI/[eMOHCTpaIIOHHBIE KOMIIEKCH Ha 0a3e MyJIbTUMEINA-TIPOEKTOpa (KOMITIEKT
UIEKTPOHHBIX MIakaToB Ha CD, mynsrumenma-npoektopBENQ, HOyTOYK, 9kpaH 1,5x1,5 m):

['unpaBnuka u ruaponpuson (171mr.)

IIpe3enranuu:

OCHOBBI IPUKJIAJHON I'MIPaBIMKHY;

['mapaBnuueckue nmoTepu no JUIMHe TpyOOIIpoBOIa;

Hacocel 1 rugpornpuBo sl

Jlekuu o pasneny ruipaBIndeCcKre MallvHbI

OB WIN -

I'maposnekTpcTaHuumu




CocraBHTEIb:

Jlouent kadeapsi
«TermoTexHuKa ¥ THAPABJIHMKAY

COI'JIACOBAHO:

3aB.xadenpoi
«TemnnoTexHuKa U THAPABINKA»

3aB. Beimyckatouiei kageapoi
«XTHI'» npod.
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