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1. Ileau u 3aaa4m AMCHUILIMHBI

[lenpto M3yueHUs IUCHUILIMHBI «MexXaHWKa J>KHJIKOCTH W Ta3a» sBIseTcs  (HopMUpOBaHHE,
HeoOXoIuMOM HadanpbHOW 0a3bl, 3HAHM O 3aKOHAX pPABHOBECUS W JBIKCHUS JKHUIKOCTEW U rasa,
npuoOpeTeHne CTYACHTaMH HABBIKOB pacyeTa CHJ, JCHCTBYIOIIMX Ha CTEHKH pPE3epBYapoB,
THJIPABIMYECKOTO  pacyera TPyOONpPOBOJOB  pPa3NIWYHOIO HA3HAYCHHS IS CTAI[MOHAPHBIX U
HECTallMOHAPHBIX PEKUMOB TEUCHHS JKUIKOCTEH, PpEUICHUsS TEXHOJOTHYECKHX 3a1ad HedTerazoBoro
MPOM3BOJICTBA, 3aJady OOpbOBI C OCIOXKHEHUSMH U aBapUsSIMH, KOTOPbIE MOTYT BO3HUKHYTH B
THAPOAMHAMUYECKUX CHCTeMaxX. V3ydeHue MUCHMIUIMHBI TI03BOJISIET C(HOPMHUPOBATH Y CTYJICHTOB
KOMIUIEKC 3HaHHUM, HEOOXOAUMBIX [UJII PEIICHHUS TMPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX, HAyIHO-
HCCIIEIOBATENIbCKUX, MPOEKTHBIX M 3KCIUTyaTallMOHHBIX 3a7a4 OTpPAaciv, B TOM YHUCJE CBSI3aHHBIX C
MMOCTPOSCHUEM IIPOCKTOB pPa3padOTKH MAIIMHOCTPOUTENBHBIX IPOU3BOJICTB M PEMOHTHBIX IIEXOB H
YYaCTKOB PAa3JMYHbIX OTpACICid MPOMBILUJIEHHOCTH, OLEHKHA IapaMETPOB TEYEHUS B TEXHOJIOTMYECKUX
MpOoIECCaxX MAIIMHOCTPOUTEIIBHOTO MTPOU3BOJICTBA.

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/JbHOM MPOrpaMMbi:

VYuebHasg jucnuminHa «MexaHMKa JKMJIKOCTH M ra3a» OTHOCUTCS K 0a30Boi wyacTu
MaTEeMaTHYECKOrO0 W ECTECTBEHHOHay4dyHoro mukia B  ydeOHoM Itwiane OIl nampaBmenus — 15.03.02
«TexHomoruyeckue MamuHbl U O0OpYJAOBaHUE» U NPEAYCMOTPEHA Il H3YyYeHHUs B IISITOM CEMecTpe
TpPEThEro Kypca. B T€OpEeTUKO-METO0IOrMYECKOM U NPAKTHYECKOM HAIpPaBJICHUU OHA TECHO CBs3aHa CO
CIIEAYIOIIMMHU JUCUUIUIMHAMU ydeOHoro IutaHa: Maremaruka, ®usuka, HMuadopmaruka, OCHOBBI
KOHCTpyHpoBaHus MamuH u anmnapatos I1I1, I[Ipoueccel 1 annaparsl nUIIEeBbIX TPOU3BOACTB, Bubparus B
MalnHax, Teopus TEXHOJOTMYECKOro MOTOKa, JlMarHocTuKa paspylleHud, J[MHaMuKa MUILEBBIX MallluH
XonmonuibHas TeXHUKA, [IpoeKTHpoBaHNE TEXHOJIOTMYECKHX JIMHUHN 1 000PYAOBaHUS U JIp.

3. TpeOoBaHus K pe3yJIbTaTaM O0CBOCHUS AMCUMILIMHBI.
B nponecce ocBoeHust JaHHOW IUCUUIUIMHBI CTYJIEHT (OPMHUPYET U JEMOHCTPUPYET CIEAYIOIIHE
O0IIEKYJIbTYpHBIE U TPO(ECCHOHATIbHBIE KOMITETEHIINU:

—  CIOCOOHOCTBIO K caMOopraHu3anuu u camooopaszosanuto (OK-7);

MMOHMMAaHUEM CYIIHOCTM W 3Ha4eHWs MH(OpMalUM B pPa3BUTUM COBPEMEHHOro OOIIECTBa,
CMOCOOHOCTBIO MOTy4aTh U 00padaThiBaTh MH(MOPMAIUIO U3 PA3IMYHBIX HCTOYHUKOB, TOTOBHOCTBIO
MHTEPIPETUPOBATH, CTPYKTYPUPOBATH U OPOPMIISTH HH(OPMALIMIO B TOCTYITHOM JJISl IPYTUX BUIE
(OITK-4);

=~ CHOCOOHOCTBIO MPUHMMATH y4acTue B paboTax MO pacueTy M IPOEKTUPOBAHUIO JETaje U y3JI0B
MAIIMHOCTPOUTENbHBIX ~KOHCTPYKIIMA B COOTBETCTBMM C TEXHHYECKMMHU 3aJaHUSMU U
UCIIOJIb30BAHUEM CTAHAAPTHBIX CPEACTB aBToMaTH3anuu npoektupoBanus ([1K-5);

— yMEHHEM TPUMEHATh METOJbl KOHTPOJS KadecTBa U3JAeNUH U O00BEKTOB B  cdepe
poeCCUOHATLHON JIeATeNIbHOCTH, MPOBOAUTH aHAJIN3 MPUYMH HapYIIEHUH TEXHOJOTHYECKUX
MPOIIECCOB M pa3pabaThiBaTh MEPONPUATHS 10 UX npeaynpexacauto (ITK-9);

= CIIOCOOHOCTBIO Y4acTBOBaTh B PabOTax MO JOBOJKE U OCBOECHHUIO TEXHOJIOTMYECKUX MPOILIECCOB B
XO07Ie TIOATOTOBKU IMPOU3BOJCTBA HOBOW MPOAYKLIMH, IPOBEPATh KAUECTBO MOHTaXa M HaJaJlKU MPH
WCTIBITAHUSAX U CJa4€ B AKCIUTyaTaI[MI0 HOBBIX 00pa3IloB WM3ENUM, Y3JIOB U JCTaJIed BBIITyCKaeMON
npoaykiuu (ITK-12);

— ©YMEHUEM BbIOMpaTh OCHOBHbIE M BCIIOMOTaTelbHBIE MaTepuajbl, CHOCOObI peanu3alun
TEXHOJIOTMYECKUX  IPOLECCOB,  IPUMEHATh  IMPOTPECCUBHBIE  METOJABI  DKCIUIyaTal[uu
TEXHOJOTHYECKOTr0 000PYIOBAHUS MPH U3TOTOBJICHHH TexHoornueckux mMamuH (ITK-15);

— yYMEHHEM NPUMEHATh METO/bl CTAaHJAPTHBIX MCIBITAHUHI MO ONpeeNeHuI0 GU3UKO-MEXaHUYECKIX

CBOMCTB M TEXHOJIOTMUECKUX ITOKa3aTelen HCTIOJIb3YCMBIX MATCPUATIOB U T'OTOBBIX PI3I[CJ'IPII>1 (HK-
16).



B pe3ynbrate ocBoeHUs yueOHON AUCHUILTHHBI «MeXaHUKa )KUAKOCTH U Ta3ay CTYIEHT JOJDKEH:

3HATh:

- 3aKOHBI JIBIDKCHUS KUAKOCTH U ra3a 1o TpydaM MOCTOSIHHOTO U [IEPEMEHHOI0 CeUCHNUH;

- Ha3HAYEHHUE U KIacCU(UKALUIO TPyOOIIPOBOJIOB;

- METO/bI THAPABIMYECKOr0 PacyueTa u MPOSKTHPOBAHUS TPYOOIIPOBOIOB;

- BUJIbl U PEXKUMBI IBUKECHHS KUIKOCTH, OCHOBBI TUIPOJUHAMUYECKON TEOPUU CMA3KH;

- KJIacCU(HKALMIO THAPABINYECKUX MAIIMH THAPOIHEBMOIIEpeaay, 00IacTi MPUMEHEHUs THAPOIPHBOIA
1 THCBMOIIPUBO/JA,

- METOAMKY pacueTa U MPOSKTUPOBAHUS; THAPABINYCCKHX MAIMH M 00BEMHBIX THIPOIIEpeIay;

- 0COOCHHOCTH KOHCTPYKIIMH U pacyeThl Ha 0€3011aCHOCTh, IPOYHOCTh, HAJCKHOCTh
HPOU3BOUTEIILHOCTD PA3IMYHBIX THAPABINYCCKHX CXEM.

yMeThb:

- OCYIIECTBUTH I'MJIPABINYECKUN pacdeT MPOCTOTO U CIOKHOTO TPyOOIIPOBOAOB;

- COCTaBJISATh THPO3HEPreTHUECKUIl OalaHC HACOCHOM yCTaHOBKH;

- IPOBOJUTH pacyeThl Ha OE30MACHOCTb, IPOYHOCTh, HA/IEKHOCTh U IMPOU3BOAUTEILHOCTD PA3IUYHBIX
T'MJIPABINYECKUX CXEM C YU€TOM OCOOEHHOCTH KOHCTPYKIMU U YCIIOBUM MPUMEHEHHUSL.

BJIAJIETh:

- METOZIAMHU UCCJIEAOBAHUS IBHKEHHUS KUIKOCTH U Ta3a,

- METO/IaMH THJIPABIMYECKOTO pacyeTa u MPOEKTUPOBAHUS TPYOOIIPOBOIOB;

- CYIIECTBYIOUIMMU THAPABINYECKUMHI U THEBMAaTUYECKUMH CUCTEMaMHU;

- METOJMKOM pacyeTa v MPOCKTUPOBAHUS, THAPABINYCCKUX MAITMH U 00BEMHBIX THAPOIIEPEIay;

- OCOOCHHOCTSIMM KOHCTPYKIIMM M pacyeTaMd Ha 0€30MacHOCTb, MPOYHOCTh, HAJEKHOCTh U
MIPOM3BOIUTENHHOCTD PA3IMYHBIX THAPABINYECKUX CXEM.

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI1 padoThI



Taoauna 1

Beero CemecTpbl
4acoB/3a4. ef.
Bup yueOHoii padoThl 5 4
0P0 300 | O®O | 390
KonrakTHas pa6ora (Bcero) 45/1,2 | 14/0,4 | 45/1,2 | 14/0,4
B ToMm uncne:
Jlexuun 15/0,4 | 6/0,17 | 15/0,4 | 6/0,17
[IpakTHYeCcKHe 3aHATHUS 30/0,8 | 8/0,22 | 30/0,8 | 8/0,22
CemuHapbl
JlaboparopHbie pabOTHI
CamocrosiTe/ibHast padora (Bcero) 99/2,5 | 130/3,6 | 99/2,5 | 130/3,6
B tom uuce:
KypcoBas pabdora (mpoekr)
PacueTHo-rpaduueckue paboTsl
UTP 36/1,0 |58/1,6 |36/1,0 |58/1,6
Pedepatbr
Jlokmagsl
H(unu) opyeue uovt camocmosmenvbHou
pabomul:
[TonroroBka k 1a0OPAaTOPHBEIM paboTamM
IToAroTOBKA K MPAKTUYECKUM 3aHATHAM 27/0,7 | 36/1,0 | 27/0,7 | 36/1,0
[ToAroToBKa K 3a4eTy 36/1,0 | 36/1,0 | 36/1,0 | 36/1,0
[ToaroToBka K FK3aMeHy
Buja oTyeTHOCTH 3a4eT | 3a4eT | 3a4eT | 3auer
Oomasn Bcero B yacax 144 144 144 144
TPYA0EMKOCTh
D Beero n . A

5. Conep:xxanue IUCHUIINHbBI




5.1 Pa3zneanl JUCHUILIMHBI U BHALI 3aHATHH

Tao6auma 2
y y Yacer
Ne HaunmeHoBaHue pa3jesia Ach! ace! NPAKTHYECKHX
JIEKUMOHHBIX J1a00paTOPHBIX Bcero uacon
n/n AUCHHUTIINHBI 3aHATHIH 3aHATHIH (ceM“Hapuf“X)
3aHATUH
(00]0) 300 (01010 300 (01010 300 (01010 300
['uapaBnryeckue moTepu.
1 | MectHble rupaBIndyecKkue 1 4 )
COTIPOTHUBJICHUS. 1 9 3
2 HcreueHue sXUAKOCTH Uyepes 1 4 5
OTBEpCTHS U HACATKU
HeycranoBuBmieecs: 1BUKEHNE
3 | sxuakoctu. I'mapaBnnyeckuii 2 2 4
yAaap. 1 ) 3
4 OWIbTpaIys KAIKOCTH. 5 4 6
JIBuKeHMs TPYHTOBBIX BOJ
5 | CraTuka ¥ JUHAMHKa ra3os. 2 2 4
1 1 2
I'mapaBimyueckuit pacueT
6 | "P p 2 4 6
TpyOOIIPOBOIOB
I'mppomammunsl. JlomacTHbIe
7 AP 2 1 4 1 6 2
HACOCHI.
8 | LlenTpoOE)KHBIC HACOCHI. 2 1 4 1 6 2
OOBbeMHbBIE HACOCHI.
I'mapommaamMudeckue
9 e 1 1 2 1 3 2
nepenavyu, THAPOMYQThI
TUAPOTpaHCHOPMATOPHI
BCET'O: | 15 6 30 8 45 | 14
5.2 JleknoHHbBIE 3aHATHSA Taoauma 3



HaumenoBanme pa3jaeina
AUCHMILINHBI

Coaepsxanue pasgesa

2

3

I'mppaBinueckue norepu
MecTHble THIPABINYECKHE
COIIPOTHUBIICHHUS.

OO61ue cBeieHHsI O TUIPABINYECKUX MOTepsx. Bumbl
TUIPABIMYECKUX CONPOTUBIIEHUH U ITOTEPh HAIOpa.
DKcrnepuMEeHTaIbHOE OIpeielieHne MoTeph Hanopa. TpyoOka
IIuro, pacxonomep Bentypu. JlamuHapHbsii 1
TypOyJIEHTHBIN PEKUMBI JBUKEHUS KUIKOCTU. Yuciio
Peiinonpzca. Pacnipenenenue ckopocTei py JaMUHAPHOM U
TypOyJaeHTHOM ABMKeHUHU OCHOBBI TEOPUU
THIPOAMHAMUYECKOTO0 1o100us. HarmopHoe ABrkeHue B
Tpy6ax. [lorepu Hanopa B TpyOax. I uapaBnudecku riaakue
u 1mepoxoBatbie TpyObI. [llepoxoBaToCTh CTEHOK,
abcoroTHas U OTHOCUTENbHAsE. DOpMYJIbI AJIs OTpe/IeIIeHuUs
KoddduIMeHTa moTeps o JuirHe U KodpduiuenTa Llle3un u
Hapcwu, npu paBHoMepHOM JBkeHnH. [ paduku Huxkypanze
1 MypuHa. DKCTIepUMEHTAIbHOE 3ydeHue ko3 durmenrta
Hapcu. OCHOBHBIE BUIBI MECTHBIX COMPOTHBIICHU.
Koadduument MecTHpIX oTepb. MecTHBIE TIOTEPH HAIIOpa
npu Oonbinx yrucnax Pelinonbaca. BuesanHoe pacuimpenue
TpyOBI (Teopema bopna). Auddyzopsr. Konena.
Koaddutment conporusnenus cucremsl. [lonsrue o
CBOOOJIHOM HaIope.

Hcredenue KuaKoCTH yepes
OTBEPCTHS U HACAIKU

Hcreuenue )KUAKOCTH Yepe3 OTBEPCTUSL B TOHKOM CTEHKE.
Koadduuments! cxxarus, ckopoctH, pacxona. Mcreuenne
Yyepes HACAAKU Pa3IMYHOro THUIA, KOPOTKHUX TPYO U U3- IO
3aTBOPOB. lcTeueHne npu nocTosTHHOM Hamnope. Mcreuenne
[IpU IEPEMEHHOM Hamnope. [ 'uapaBirdeckue CTpyH.
Knaccudukanus crpyu. 3aTomieHHbIE U HE3aTOTIICHHBIE
CTpyH. /IluHaMH4ecKre CBOMCTBA CTPYH.

HeycranoBusieecs
KHUJKOCTH.
I'mppaBnnueckuii yaap.

JIBMOKEHHE

HCyCTaHOBI/IBIHeeCH JABMOKCHUEC HeC)KNMaeMoH KUIKOCTH B
KECTKUX TPyOax ¢ yueTOM MHEpILHOHHOIrO Hamopa. SIBieHue
ruapasinueckoro ynapa. @®opmyma  JKykoBckoro uist
IIPSIMOTO  yJapa. I'mapaBnauueckuil ynap B TpyOax.
[Tponiecc M3MEHEHUs 1aBIEHUS U CKOPOCTH B TPyOOIpOBOIE
II0CJIE MTHOBEHHOI'O 3aKpBITHs 3aJBWXKKU. [ 'MapaBiuueckuii
TapaH.

OuibTpanys )KUIKOCTH.
JIBU>KEHUs TPYHTOBBIX BOJ

dunbTpoBaHUE KUAKOCTH. BUBI ABMXKEHHS TPYHTOBBIX BOJ.
Cxopoctb punbrparuu. JIMHEHHBIN 3aK0H QUITBTPALIIH.
Koadduuuent punsrpannn. Gunbrpanus yepes
OJIHOPOJHYIO 3eMJISIHYIO INIOTHHY. 3akoH Jlapcu.
@unpTpanus yepe3 HEOAHOPOJHBIM N30TPOIHBIN IPYHT.
[IpocaunBanue BOJIbI C MTOBEPXHOCTHU 3eMJIH.
(uapunbTpanus).  PuibTpanus  BOAbI K3 KaHAJOB.
TypOynentnas ¢unptpauusa. IloHdatne o MHUHUMaIbHOU
ryOuHe moJ3eMHoro Oe3HamopHoro moroka. IlpuTok
Oe3HaropHBIX W HAMOPHBIX BOJA K Koiomaiy. OcoOeHHOCTH
IUIABHO U PE3KO MU3MEHSIOUIETOCS ABM)KEHUS TPYHTOBBIX BOJ.
HuddepenunansHoe  ypaBHEHHE YCTaHOBUBILETOCS
HEPAaBHOMEPHOI'O  IUIABHO  W3MEHSIOIIErocs  JIBHJKEHUS
TPYHTOBBIX BOJ TMpH JUHEHHOM 3aKOHE (UIbTPAIUH.
QunbTpanys U3 KaHaJIOB.




CraTtuka u JUHaMHKa ra3oB.

Cratmka ¥ OUHAMHKa Ta30B. AdpoIMHaAMUYECKHIT
KodpUIMEeHT.  AdPpallMOHHBIE  pacyeThl  3JaHUN U
COOPYKEHHII.

OmnIopkl 1aBIEHUI rasa.

[InockocTh  paBHBIX  JaBICHUN  (HEHUTpaJibHBIE  30HBI)
I'paBUTalIMOHHBIM HANoOp COCyAa 3allOJHEHHOIO Ta30M.
VpaBuenue JI. bepHymu [l MI€ATIbHOTO W PEATbHOTO
IIOTOKA rasza

JIBiKeHHE OKUIAKOCTH B  HAMOPHBIX  TPyOONpPOBOJAx.
KopoTrkue  TpyOOIpOBOABI  IOCTOSHHOTO  JUAMETpa.
OCHOBHOE pPAacueTHOE YpaBHEHHE IPOCTOr0 TPYOOMPOBOJA.
['opu3oHTanbHass W BEepTHKAJIbHAs BOJOCITYCKHBIE TPYOBI.
OmnpeneneHre SKOHOMUYECKH HAMBBITOTHEUIIIErO AHaMeTpa
TpyOornpoBoga. Cu(OHHBIN TPyOOIIPOBO/I.

OCHOBBI ~ TEXHHKO-DKOHOMHUYECKOTO  pacyera  IPOCTHIX

TpyOOIPOBOIOB.
ITocinenoBarenbHOE 51 napajuieIbHOE COEIUHEHNE
IM'mapaBnuyeckuit pacuer Tpy0OIpOBOIOB.
CrnosxHble TpyOOTIPOBOIBI.
TpyOONpOBOJIOB . .
TpyOompoBoj ¢ HACOCHOM To1aueH.
Pacyer BcachiBaroiero TpyOOINpoBoAa ILEHTPOOEKHOIO
Hacoca.
Pacuer TpyOompoBoma u3 MOCIEAOBATEIHHO COEAMHEHHBIX
TpYyoO.
Pacyer TpyOompoBoga ¢ HENPEPHIBHBIM  HW3MEHEHHEM
pacxojia 1o JjiuHe.
Pacuer monBojsIero  BCAaCHIBAOIIETO  TPyOOINpOBOAA
HEHTPOOEIKHOTO HAcoca.
Pacuet pacnpenenuTeIbHBIX BOJAOHAIIOPHBIX JIMHUM.
OO6mme cBemeHus O  ruapoMamdHax. Hacocel  u
runponsurarenu. Knaccudukanus HacocoB. [lpunHnummn
IefcTBUSA  JIUHAMHYECKMX U OOBEMHBIX  HACOCOB.
[TocnenoBarenbHOE M MapaieIbHOE COETMHEHUE HACOCOB.
KaButaims B jomacTHBRIX  HacocaxX. KaBurammoHHas
T HPOMANIHHEL Tlonactrae | XAPAKTEPHCTHKA. KaBuranuonnsiii 3anac. ®opmyna Pyanesa
HACOCEL U ee IpUMEHEHHE.

OcHoBBI Teopuu 1mojo0usi HacocoB. OCHOBHBIE MapaMeTphl
HacocoB  JlomacTHble Hacochl.  SIBieHHE  KaBUTALUH.
KoadduuneHt 6p1cTpoxoHOCTH.

Tumel J0DacTHBIX HACOCOB.

[Ipumenenne  ¢opmyn  mojgobust  aIs  mepecyera
XapaKTepUCTHK HacocoB. PerynupoBanue nogauu.

LlenTpoOeKHBIE HACOCHI.

LlenTpoOexxHble Hacochl. YpaBHeHue Oinepa.  Cxembl
OJTHOCTYTIEHYATHIX IIEHTPOOCIKHBIX HACOCOB. TeopeTnyecKkuid
Hanop Hacoca. [lone3nsiit Hanop. [loTepu 3Heprun B Hacoce.
XapakTepucTrKa IeHTPOOSKHBIX HACOCOB




OO0nemubIe Hacockl. [IpuHIMNI neicTBUS, OOITHE CBOMCTBA U
knaccu¢ukanus. [lopiiHeBsie U MITyH)XEpHBIE HACOCHI.
NunukatopHas quarpamma. ['paduku naeanbHOM mogavn u
ee HepaBHOMEpHOCTh. J[nadparmeHnHsie Hacochl. PoTopHBIC
HAcOCHI U ruApoABuraTenn. Haznauenue u obmactu
MIPUMEHEHUS THIPOAMHAMHUYECKUX Tiepenay. [TpuHumn
JercTBrs U Kinaccudukamus. Paboune KuaKoCcTH.
YcrpoiicTBo 1 pabouwmii mporecc TuapomMypThl. OCHOBHBIE

OObeMHBIE HACOCHI. [IapaMeTpbl, ypaBHEHUS U XapaKTEPUCTUKA. Y CTPOUCTBO,

9 l'unponunamuyueckue nepenaym, KJlaccudukanus, pabouuii mpoiecc, OCHOBHbIE MTapaMeTphl U
THIPOMY(DTHI, ypaBHEHHS THIPOTpaHchopMaTopoB. OCHOBHBIE TOHATHUS U
rUApPOTpaHcHOpMaTOPhI AIIeMEHTHI ruAponpuBoaa. [Ipunnumn ero nencTBus.

Knaccugukarus 00beMHBIX THAPONPUBOAOB. [IprHIINT
JEUCTBUS, YCTPOMCTBO U XapaKTEPUCTUKH KJIAIIaHOB.
I'unpoakKyMymasTOpBI. @unbTpsl. J[poccenbHoe u
00BEMHOE peryaupoBaHue ckopocTu. ['uaponpusoa ¢
JIPOCCEINIbHBIM peryinupoBaHueM. OCHOBHBIE CXEMBI.
XapaktepucTuku. ['maponpuBoj ¢ 00bEeMHBIM
peryinrnpoBaHueM. OCHOBHbBIE CXEMbI XapaKTEPUCTUKU
IIpenmy1iecTBa U HEAOCTATKU

JleKunoHHbIE 3aHATHS TPOBOJATCS B (pOpMe JIEKIMI C MCIOIb30BAHUEM JIEMOHCTPAIMOHHBIX CIANIOB,
NpEe3CHTAlMii ¥ BHUJCOPOJHMKOB, TPUMEHSIOTCS MH(POPMALMOHHBIE TexHoJoruu. llpoBomurcs
JEMOHCTpALUSA KOHCTPYKLIMHM 3JIEMEHTOB CUCTEM, cXeM. [lepedueHp neMOHCTpUpyeMOro marepuana u camu
Matepuainsl npenacrasieHsl B @OCax. [IpenxycmarpuBaeTcsi caMOCTOSITEIbHOE BBIIIOJHEHUE OTAEIbHBIX
WJUTIOCTPALIMHI B pa3aTOYHOM MaTepuae.

5.3 JlabopaTopHble 3aHATHS (HE IPETYCMOTPEHBI)

5.4 IIpakTyeckue (CeMUHAPCKHE) 3AHATUSA

Tab6auua 4

Ne HaumenoBanue pa3jaeia

HaumenoBanmue NPaAKTHYIECCKUX paﬁoT
n/n AUCHHUIIIMHBI

1. BJIP. “Omnpenenenue pexuma IBUKEHUS )KUIKOCTH
1 | I'ugpaBnuyeckue norepu 2. Omnpenenenne KOd3PPHUIUEHTA THIPABINIECKOTO TPEHUS
B TpybompoBone (Peanvras)

BJIP. “IlocTpoeHre HAMOPHOW W MbE30METPUUECKON JTUHUMN
JUISL TPYOOIIPOBOJIa COMTPOTUBICHUS

BJIP. “Onpenenenue 3aBUCUMOCTH MEXy THAPABIMYECKUM

3 KJIOHOM U CPEIHEN CKOPOCTHIO IPU TYPOYJIECHTHOM
[Torepu Hamopa B TpyOax. y p P PHTYPOY
JIBUKEHHUH BOJIbI

MecTHbIE rHIpaBINYECcKre
BJIP. 3ydeHne ruipaBIndecKux MOTEPh IO JUIMHE
4 | cONpOTHUBIIECHUS.
TpyOONpPOBOJIa U B MECTHBIX COMPOTUBIICHHUSX.

BJIP. Onpenenenune ko3hGUIMEHTOB pacxoaa IpOCcCeaTbHOTO
npubopa (nuadparmel) u Bogomepa Berrypu

MectHble conpotuBiieHus. (Pearvhas)

BJIP. “UccnenoBanue mpouecca UCTEYEHHS Yepe3 MaJloe
KpYIJIOE OTBEPCTHE U BHEIIHUM WJIMHIPUYECKUN HACAJ0K

6 Hctedenne KuaKoCTH yepes




OTBEPCTHUS U HACATIKU BJIP. HcreueHne >KMAKOCTA W3 OTBEPCTUM M HACAIKOB.
7 Hcreduenune KUIKOCTH U3 MaJIbIX OTBEPCTUI B TOHKOM CTEHKE
cocyna B armocdepy. McreueHne KUIKOCTH M3 OOJBIINX
oTBepcTuil B atmocepy.

[TpoxoxneHne XHUIKOCTH 4epe3 CyKarollee YCTPOWCTBO -
madparmy (Peanvras)

HeycranoBuBmieecss  asuwkenue | BJIP. DKCIEPUMEHTAIIBHOE HU3y4YCHUE psSIMOTO
8 | KuaKoCTH. THJIPABINYECKOTO yapa B HAIIOPHOM TPYOOIIPOBOIE
['mapaBauyeckuit yaap.
OunbTpanys )KUIKOCTH. BJIP. W3yuyenuwe ¢QuibTpan B TI€CYAHOM TpPYHTE Ha
yctaHoBke [lapcu
9 BJIP. IlapamerpuuecKkue UCHBITAHUS  LEHTPOOEKHOTO
L{enTpOoOE)KHBIE HACOCHI. Hacoca.
10 BJIP. KaBuTanmoHHbIE UCTIBITAHUS IICHTPOOEKHOI0 HACOCA.
11 | OOGbeMHBbIE HACOCHI BJIP. UcnipiTanue HeperymupyeMoro o0beMHOI0 Hacoca.

IIpakTuyeckne (1a00paTOPHbIE) 3aHATUA TIPOBOISTCS C MUCIIOIH30BAHUEM HEOOXOIUMBIX TEXHUYECKUX
1 MH(OPMALIMOHHBIX MAaTEPHAIIOB: MOATOTOBJICHHBIC B BUJE TaOMUI, TpaduKOB, CXeM, MPUHIMIHATIBHBIX
TEXHOJIOTHYECKUX cXeM U T.1. CTylneHTaM mepeaercs MaTepuall Ha 3JIGKTPOHHOM HocuTele. Marepuarsl
nepenalTcs CTyAeHTaM Ha Kadenpe wiaum B OuOIMOTEKe B 3JIEKTPOHHOM Buje. Ha nabGopaTopHbIX
3aHATHUSAX MAaTEpUAJIbl TPEIOCTABISIOTCS METOAUYECKUM TTOCOOMEM, B KOTOPOM H3JIOKEHBI TEOPETUUECKHE
aCTeKThl HW3y4aeMOl TeMbl, MpPEJCTaBICHbl CXeMa YCTAaHOBKHM HEOOXOAUMbIE TpapuKd pacyeTHbIE
dbopmyibl. JlabopaTopHas paboTa BBIMOTHACTCS HA CHCIHATU3UPOBAHHBIX CEPTUDUIIMPOBAHHBIX CTEHAAX,
a Takke Ha OCHOBE pa3paboTaHHON KOMIBIOTEPHON POrpaMMBbl B BUPTYaIbHOU (opMe.

6. CamocrosiTejibHasi paboTa CTYA€HTOB O IUCIHUIIHHE

CaMocTosiTe1bHasi padoTa BKJIIOYACT IMOATOTOBKY K TNPAKTHYECKUM 3aHATHAM, KOHTPOJIBHBIM
pabotam, BbinosHeHue pacuyetHoro 3afganus UTP, PI'P B nucemenHol ¢opMe, MOATOTOBKY K 3a4eTy WU
HK3aMEHY.

CamocTtosTenbHass paboTa BBINOJNHSETCA Takke B BHJE pedepaTa, JOKJIaga WU MPE3CHTALUU
CTY/IEHTOM I10 HIJKE€ MPEJCTaBICHHBIM TeMaM. BrociaeICTBIM CTYIEHTHI MPECTABISAIOT AJIS 3alIUThl CBOU
paboThI, B IpOLIeCCe OIIEHUBAHMS MPOUCXOIUT 00CYKICHHE pabOTHI, a TAKXKe OJIUIl OITPOC CTY/ICHTA.

[Tpy 3TOM HCHOJHMTENb MOXXET BBIOpPATh TeMy W3 MNPEAJOKEHHOH TeMaTHKU. B oTaenbHBIX
cllydasx TeMa MOKeT ObITh N30paHa CTyJIEHTOM BHE TEMaTHUECKOI0 CIIMCKa pedepaToB.

[Ipu moarotoBke pedepara CTYAEHTY MpPEIBAPUTENIBHO ClEeAyeT MoA00paTh pa3iuyHbIe
JTUTEepaTypHbIC, MEPHOAMYECKIE, HOPMATUBHBIE W JIPYIHe UCTOYHUKUA M MaTepUaIbl, CUCTEMATH3UPYs U
0000111251 IpU 3TOM HYKHYIO HH(OPMAIIHIO 110 TEME.

6.1 Bonpochl 1151 caMOCTOATEILHOIO H3yYeHHUSsE
Tabumna S

TeMbl JIS1 CAMOCTOSITEJILHOTO U3y4eHHsI (TeMbl pedepaToB)

1 YcraHoBUBIIIEECS U HCYCTAHOBUBIICCCA NBUKCHUC JKUJIKOCTU B HAIIOPHBIX pr6onp0130;1ax.

2 | OnpenesneHrie SKOHOMHYECKH HAUBBITOTHEHIIIETO THaMEeTpa TPyOOITpoBoIa.

OCHOBEBI TCOpUHn HOI[OGI/IS{ HacocoB. OCHOBHEIC nmapaMeTpbl HACOCOB. JlonacTtHele U
MOPIIHEBBIC HACOCHI. THIIBI IONACTHBIX B IMOPITHEBBIX HACOCOB.

SBnenue kaurtanuu. Koadduuuent 6sictpoxogHoctu.. [lpumenenue Gpopmyi nogooust mis
nepecyera XapakKTepHCTHK HACOCOB.




5 YcrpoiictBo, kiaccudukanus, pabouuii mHporecc, OCHOBHBIE MapaMeTpbl U YpaBHEHHS
TUAPOTPaHCHOPMATOPOB.

6 O6wemublie Hacockl. [Tpunnun neiictBus, oommume cBoicTBa U Kinaccudukanys. [lopurHeBsie
U ILUTYHXKEpPHbIE HACOCHI.

7 Ha3nauenue npuHUMD I€HCTBUS U XapaKTEPUCTUKU. [ MAPOAKKYMYJIIATOPBI. OUNbTPHI.

8 Paboune xxuakocT. YCTpoiicTBO U pabouwmii nmpouecc ruapoMyPTsl. OCHOBHBIE MTApaMETPHI,
YPaBHEHHMsI U XapaKTEPHCTHUKA.

9 JpoccenpHble  yCTpOKCTBA. Hasnayenue npuHOMI JEHUCTBUA M XapaKTEPUCTUKMU.
['uapoaKKyMyJIaTOPHI. OUIBTPHI.

CamocTtosTenbHas paboTa CTYACHTOB BKIIOYAET MPOPabOTKY TeM, BKIFOUEHHBIX B pabouyro

MPOTrPaMMy, a TAKKE CAMOKOHTPOJIb 3HAHUHI 11O TEMaM C MOMOILBI HHKENEPEUUCIEHHBIX 3aJaHU.

1.

PaboTa BBINOIHIETCS B BUC HHIUBHIyaIbHO-THIIOBOTO pacuera(1TP).

Jlureparypa:

Ky3znenoB B.A. OcHOBBI TUpOTa30{uHAMUKY [ DIEKTPOHHBIN pecypc]: yuebHoe mocodue/ Kysneron
B.A.— DnekTpoH. TeKcTOBbIE aHHbIe.— benroposa: benropoackuii rocyaapcTBEHHBIH
texHosnornueckuii yausepcuter um. B.I'. lllyxosa, ObC ACB, 2012.— 108 c.— Pexum nocryma:
http://www.iprbookshop.ru/28374.html.— BBC «IPRbooks»

AnnprxkueBckuid A.A. MexaHuKa )XKHJIKOCTH | ra3a [ DJIeKTpoHHbBIN pecypc]: yuebHoe mocodue/
AHAPWXKUEBCKUN A.A.— DJIEKTPOH. TEKCTOBBIE JaHHbIE.— MuHCK: Bbitsimas mkoia, 2014.—
207 c.— Pexwum nmocryna: http://www.iprbookshop.ru/35498 . html.— D5bC «IPRbooks»

MexaHuKa )KUAKOCTH U Ta3a [ DNEeKTPOHHBINA pecypc]: MeToauuecKue yKazaHus/ — DIEKTPOH.
tekcTtoBble JaHHble.— CII6.: Cankt-IleTepOyprckuil rocyaapCcTBEHHBIN apXUTEKTYPHO-
crpoutenbHblid yHuBepcutet, 9bC ACB, 2013.— 31 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/26873.html.— 3BC «IPRbooks»

CaBunoBckux A.I'. 'mapaBnuka [DnekTpoHHBIN pecypc]: yuedbnoe nocodue aist CI10/
CasunoBckux A.I'., Kopobeiitnnkosa 1.1O., HoBukoBa J[.A.— DIeKTpOH. TEKCTOBBIC JaHHBIC.—
Caparos: [Ipodobpa3zoBanue, 2019.— 168 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

Kapenun B.C., Typnyes P.A-B., HUcaeB X.A. U3MepeHue ruipocTaTHueCcKoro AaBJIeHUs U
JKCIIEpUMEHTAJIbHOE MATBEpXkKAeHNE 3akoHa [lackans.- Meton. ykas. k 1a6. padore M3a. [THU
2009 r.

NcaeB X.A. Pemenne TunoBsIX 3a7a4d o ruipaBiuke (rugpocraruka). Meroa pexkom. Mza. [THU
2008 r

Hcaes X.A. Pemenne THIOBBIX 3a7a4 1o ruapoauHamuke. Meron pekom. M3n. [THU 2007 r.

Hcaes X.A., Maromanosa M.X. I'mpponunamuka Kype nexnuii.- Usn. I'THU 2010 r.

7. OneHOYHBbIE CPeACTBA

q)OH}I OHEHOYHBIX CPEACTB IUCUHUIIVIMHBI BKIIIOYA€T B ceosi:

- macnopTt (OH/1a OLIEHOUHBIX CPEJCTB MO JUCIUILIMHE;
- BOIIPOCHI K MIEPBOM pyOeKHOM aTTecTanuu;
- TECTOBBIE 3aJJaHUs Ul IPOBE/ICHUS NTEPBOM pyOeKHOH aTTecTalnuu;



- BOIIPOCHI KO BTOPO# pyOEKHON aTTecTaluu;

TECTOBBIE 33JaHUS [ IPOBE/ICHUS BTOPOIl pyOeKHOM aTTeCTallu;
TECTOBBIE 3aIaHUs JIs1 KOHTPOJISL OCTATOYHBIX 3HAHUH;

BOIIPOCHI K DK3aMEHY.

7.1 Bonnpocbl k nepBoii py0eskHOH aTTecTalluH

1. H3osHTpomnuueckoe IBHKEHHUE rasa.

2. OpHOMEpHOE CTAallMOHAPHOE JBM)KEHUE ra3a 1o Tpyoe MepeMEeHHOT0 CEUCHHS.

3. Hcreuenue raza ckBo3b COILIO

4. Heannabatuueckoe IBUKCHUE Ta3a.

5. HeusosHTponunueckoe IBUKEHUE rasa.

6. Ilnockast ynapHasi BOJIHA ¥ CKA4€K YIUIOTHEHHUSI.

7. 3aKoH coXpaHEHHS MOJIHON YHTAJBITUH.

8. IIpssMOTOYHBIM pEaKTHUBHBIA IBUTATEIb.

9. U3mepenue ckopocTeii B CBEPX3BYKOBOM MOTOKE.

10. DnemeHTapHast TEOpPHs YAaPHOH BOJIHBI.

11. Yto Takoe kaBUTAIMs, KAKOBBI €€ BHEIIHUE MPU3HAKU?

12. Yto Ha3bIBaeTCS KABUTAIIMOHHBIM 3am1acoM Ah 1 Kak ero onpeaeuTh MPH UCIBITAHUSX ?
13. Yro Ha3bIBACTCS KPUTHUYECKAM KaBUTAIIMOHHBIM 3armacoM Ah?

14. BeiBon ypaBHeHus: bepnysmiu. YpaBHenue bepHysun /i aneMeHTapHON CTPYUKHU peanbHON

JKUJIKOCTHU. [ €OMETPUYECKHII 1 SHEPreTUYECKUI CMBICII cllaraeMbIxX ypaBHeHus 1. bepHymin.

15. Kak Ha3wiBaeTcs KOXQQUIMEHT O, BXOIAIMI B ypaBHeHue J1. bepHymum uist moToka pearbHOR
KHUJIKOCTH, YTO OH YUUTBIBAET U OT YErO 3aBUCUT €r0 BeJIMYMHA?

16. Yto Ha3bIBaCTCS AOMYCKAEMbIM KABUTALMOHHBIM 3aracoM Ahon?

17. ®opmyna Pynnesa ais onpeaeneHuss KpUTHUECKOTO KaBUTALMOHHOTI'O 3araca?

18. Uto Takoe BBICOTA BCACHIBAaHHS M KaK OHA CBs3aHA C KaBUTAIIUEH?

19. O0OBsicauTe, YTO OOYCIIOBICHBI TOTEPH MOJHOTO HAOPa U KAKOB UX SHEPreTUYECKUH CMBICI?
[TosicauTe, 4YTO MOHUMAIOT IO/l TEPMUHOM "ynienbHasi SJHeprus'?

20. O0BsicHUTE TEPMUHBI "MECTHAsi CKOPOCTh" U "CpeHsIsl CKOPOCTh' M YKa)KUTE, KaK ONPEAEISIOT

21. >Tu ckopocTu?

22. CkopoctHas TpyOka u TpyoOka [Iuto?

23. IlosicHUTE, 4TO TAaKOE JIMHUS MOJTHOTO HAMOpa U Mhe30MeTpUYecKast JIMHUS, 4TO OyayT
IPEJICTaBISTh COOOM 3T JIMHUM TPU PAaBHOMEPHOM  JIBMKEHHUH peasibHOM skuakocTu? Yro
MOHMMAIOT [10/] TEPMHHOM <OKHBOE CEYEHHE MOTOKA KUIKOCTH?

24. Ha3oBuTe pexXMMbI JBH)KEHUS JKUIKOCTH U YKaKUTE UX XapakTepHble ocobeHHocTH. [ToschuTe,
4TO Takoe Kputepuil PeiiHombica, 1 Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBUCHT.

25. TosicHuTe, 4TO Takoe KpUTHUYECKOE Yncio PeiiHonbaca?

26. [losicHuTe, KakuM 00pa3oOM MPH FHAPABINYECKUX Pacy€Tax ONpPeessiioT PeXXUM ABHKEHHUS

27. KUIKOCTH U, ¢ Kakoi 1enbto? [loscHuTe, 9T0 Takoe KPUTHUYECKAsi CKOPOCTh, OT KakuX (pakTopoB
OHA 3aBUCHT U KaK €€ ONpeesioT?

28. Harmmvte M MOsICHATE aHATUTHYECKHE 3aBUCUMOCTH MTOTEPh HAIopa MO JUTMHE OT CPeIHEH
CKOPOCTH MOTOKA MPH JIJAMUHAPHOM U TYpOYJIIEHTHOM PEXXHUMAaX JABM)KEHUS KUJKOCTH.

29. Hanumre u nosicaure Gpopmyisl lapcu-Beiic6axa u Beiic6axa. [1osicHuTe, Kak ONBITHBIM ITyTEM
OTIpeNIeNAI0T BETMYMHBI KO3 (UIIMEHTOB A U &,

30. Uto xapaktepu3yroT ko3 GHUIMEHTHI A 1 & OT KakuxX (HaKTOPOB B OOIIEM CITydae OHH 3aBUCT H
KaK MX ONpPEAEIAI0T IPU IMIPaBIMUECKUX pacdyeTax?

31. O6bsacHuUTE, uTO Takoe A3 u A3/d, kKak HalTH BEeTMUUHY A3 IPU THAPABIMYECKUX pacyeTax.



32. HazoBuTe 001aCTH THAPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOZOB U OOBICHUTE, KaK
OTIpeIeNIsAI0T 00JIaCTh CONPOTUBIICHUS TPU THAPABINUYECKUX  pacyeTax.

33. M306pa3nTe cXxeMbl ABMKEHHS KUKOCTH IIPH PE3KOM IToBopoTe Tpyos Ha 90°, a Taroke npu
PE3KOM PACHUIMPEHUHN U PE3KOM CYKEHUHU TPYOOIPOBO/A U AaiiTe MOSICHEHUS K HUM, yKa3aB, 4To
XapaKTEepHO ISl IBUKEHHUSI IOTOKA MPU MPOTEKAaHUH €T0 Yepe3 J000e MECTHOE COMPOTUBIICHHUE.

34. Uto Ha3bIBaeTCS KAaBUTAIIMOHHOW XapaKTEPUCTUKON U KaK OHa n300pakaercs rpadudecku?

35. YTo Ha3bIBAETCS YACTHOM KaBUTALMOHHOW XapaKTEPUCTUKOMN U KaK €€ MOIyYUTh MPH UCIIBITAHHSIX ?

Bujier k nepBoii py0exxHoON aTTecTaluu

Bujaer Nel

Huciunnmaa MexaHMKA *KUIKOCTH M ra3a

| pyOexxnas arrecrauus

1. | BoiBoa ypaBHenust bepnyminu. YpaBHeHue bepHyinn 17 35eMEHTapHOM CTPYHKH peaibHOM
KUJIKOCTH. [ ' €OMETPUYECKHI U 3HEPreTUYECKU CMBICII cllaraeMbIX ypaBHeHus 1. bepHymm

2. | Buasl aBmkenus xuakoctu. OCHOBHBIC MOHATHS KHHEMATHKH )KUJIKOCTH: JIMHHS TOKa, TpyOKa
TOKa, CTpYyHKa TOKa.

3. | OOBsicHUTE, YTO OOYCIIOBJICHBI TOTEPH MOJHOTO HAMOPa U KAKOB UX YHEPTeTUYECKUI CMBICIT?
[losicHuTe, YTO MOHUMAIOT O] TEPMHUHOM "ylienbHas sHeprus'?

4. | JlaMmuHapHbIN U TYpOYyJE€HTHBIA PEKUMBI IBUKEHUS KkuIKocTH. Yncno PeliHonbca.
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7.2 Bonpochl KO BTOPOIl PYOEKHON ATTECTAIUMU

1.

~NOoO Ok, WN

W3mepeHune pacxo1oB U CKOpOCTEH KUAKOCTH (00BEMHBIN U BECOBOM €r1oco0).
Pacxonomep BeHTypu, nprHIAI 1EHCTBHS.

. 'mppaBnuueckne conpoTuBieHus. BA3KOCTh )KUAKOCTH. 3aKOHBI BHYTPEHHETO TPEHUS.

. PexxuMbl ABMKEHUS KUIKOCTH (JTAMUHAPHBIHN, TYpOYICHTHBIN).

. ChopmynupyiiTe MOHATHUS THUIPABINYECKOTO yAapa.

. [Topsimok paGoTHI IIPU CHATUU YAaCTHOW KaBUTAIIMOHHOM XapaKTEPUCTUKH

. Kak moiy4aroT kaBUTAIMOHHYIO XapaKTEPUCTUKY IIEHTPOOEKHOTO Hacoca?

. [Ipsimoii u HenpsAMo ruapaBnudeckuil yaap. Uro takoe ¢asza ynapa? O0bsicHUTE ITpoliecce

W3MEHEHUS JJaBJICHUS B TPYOOIIPOBO/IE, TUTAEMOM U3 pe3epByapa, Mpu MPsMOM
TUAPABIAYECKOM yJape.

. Hanummre u nosicaute (I)OpMyJIy H. E. >KypaBCKOl" O JIs1 OITPCACIICHU S IOBBIIICHUA JaBJICHUA

npu yaape. Hanmummre u mosicaute Gopmyiy aiist onpeneseHus CKOPOCTH paclipoOCTPaHESHUS
yAapHOU BOJIHBI.

. HazoBuTe TexHMUEeCKHEe MoKa3aTen Hacoca. UYTo Takoe mojada Hacoca, uacajlbHas 1mogada U KakK

OHa ONpeeIsAeTcs IPU UCIbITaHuAX? UTo Takoe Hamop Hacoca M Kak €ro onpeaeanTh
[0 MOKa3aHusIM MpuoopoB? UTo Takoe MOIIHOCTh HAcOCa U MOJIE€3HAsE MOIIHOCTh?

10. Yro Takoe KII/I nacoca? Kakue notepu yuntsiBaet KI1/] Hacoca u ero cBsa3b ¢ apyrumu KI1/1? Uto

Ha3bIBACTCs XapaKTepucTukou Hacoca? Uto HazbiBaeTcs mosem Hacoca Q-H u cBs3b ero
¢ KIIJI nacoca?

11. Yro Takoe ruapoauHaMUUecKas mepeaada?




12.
13.
14.

15.

16.

17.
18.
19.

20.

21.
22.
23.
24.
25.

26.

Ha3nauenue rugpoimnaMuueckux nepegayd?

B uem paznuuune mexay ruapomypToii u ruapoTpaHchopmMaTopom?

Kaxk n3mensitorces mojgava, Harop ¥ MOLUTHOCTh HACOCA MPU U3MEHEHUU YacTOThI
BparieHus pabodero koieca?

Urto Takoe KaBUTallMA, KAKOBBI €€ BHEIIHKE Mpu3HaKku? UTo Ha3bIBACTCS KAaBUTALIMOHHBIM
3anacoMm Ah ¥ KaK ero onpeaenuTh NP UCTTBITAHUSIX ?

UTto Ha3bIBaeTCS KPUTUUCCKUM KaBUTAIMOHHBIM 3amacoM Ahkp? UTo Ha3bIBaeTCs JOMYCKAEMBIM
KaBUTAIIMOHHBIM 3aracoM Ahgon? ®opmyna PyareBa [uist onpeneneHusi KpUHTUYECKOTO
KaBUTAIIMOHHOTO 3amaca?

Kak onpenenanTs MOIHOCTh HA HACOCHOM U TYpOHMHHOM JIOMACTHBIX KOJiecax?

Urto takoe KII/, nepegaTouHoe OTHOLICHHUE, CKOIBXEHUE U KaKasi MEK]ly HUMH CBA3b?
Uro Takoe yHHBEpcaabHas U IPUBEACHHAS XapaKTEPUCTHKU M KaK OHU M300PaKaIOTCs?

Yrto Takoe BBICOTA BCAChLIBAHUS U KaK OHA CBs3aHa ¢ KaBuTaruei? Uto Ha3pIBaeTCA KaBUTALIMOHHOMN
XapaKTepUCTHKON U Kak oHa u3o0pakaercs rpadudecku? UTo Ha3pIBaeTCs YaCTHON KaBUTALMOHHOMN
XapaKTepUCTUKON U KaK €€ NOJy4YUTh IPU UCIIBITAHUAX?

Uro Ha3biBaeTcs 00bEMHBIM HACOCOM, KaKHe BbI 3HaeTe 00beMHbIe Hacochl? UTo Ha3bIBaeTCs
XapaKkTEepUCTUKON 00beMHOr0 Hacoca? M300pa3ure XxapakTEpUCTUKY 3TOTO Hacoca.

Uro Takoe ko3 (PULIMEHT MOMEHTA U KaK €ro ONnpeaeauTh?

Kakue rugpomydThl Ha3bIBAIOTCS PETYITHPYSMBIMU?

HazoBuTe 1 mosicHuTe OCHOBHBIE TEXHUYECKHUE MTOKA3aTeN 00BEMHBIX HACOCOB.

Urto Ha3bIBacTCS HAITOPHOM XapaKTEPUCTUKON 00BEMHOT0 HEPETyJIUPYEMOro Hacoca,

KakoBo e€ rpaduueckoe n3odpaxenue?

Uro Takoe KO3(P(UIMEHT yTeUeK Hacoca U KaK OH CBS3aH ¢ 00BEMHBIM KOA(PDUITUEHTOM
MOJIE3HOI'O AECUCTBUA?

Hanumvre 1 nosicHuTe ypaBHEHHE HAIOPHOM XapaKTepUCTUKH O0BEMHOTO HAcOcA.

Kak ornpenennTs MOIIHOCTh MPUBOAHOTO ABUTATENsl 00bEMHOTO HAacOca MO ero napaMeTpam.

Buiier ko BTOpOIi py0exHOM aTTecTALMU

Bbuaer Nel

Jucuuimmaa MexaHMKa sKHAKOCTH U ra3a

Il pyGe:xxnas aTTecTanus

[Ipsimoii n HenpsaAMo# Tuapasaudeckuil yaap. Urto takoe dasza yaapa? OO0bsicHUTE IpOLECC
W3MEHEHHUs JJaBJICHUs B TPYOOIIPOBOJIE, MUTAEMOM U3 pe3epByapa, pH MPsIMOM
TUAPABINYECKOM yIape.

Uro takoe KIIJI nacoca? Kakue motepu yuntsiBaet KII/] Hacoca u ero cBs3b ¢ npyrumu KITJ1? Uto
Ha3bIBAETCs XapaKTepUCTUKoM Hacoca? Uto HazbiBaeTcs nosiem Hacoca Q-H u cBs3b ero
¢ KIIJI nacoca?

Kak n3meHstoTcs nmojaya, Harmop U MOIIHOCTb HAacoca MPH U3MEHEHUH YacTOThI
BpalleHus padboudero koieca?

Yro Takoe KaBHUTallHs, KAKOBBI €€ BHEIIIHHE HpI/ISHaKI/I? Yrto Ha3BIBaeTCA KaBUTAIIlMOHHBIM

3armacom Ah ¥ Kak ero onpeaeauTb Npu UCIbITaHUIX?
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7.3 BOHpOCI)I K 3a4€Ty Mo IMCHUIIJINHE «MexaHuka AKUAKOCTHU U T'a3a»
1. OcHoBbI THAPOAMHAMUKH. ['MApOCTATHYECKHE AIEMEHTHI TOTOKA (CMOYEHHBIN IEPUMETP, HATTIOPHOE

IBUKEHHE, THIPABINYECKUHN pagnyc).

2. Cxema IBUKEHHUS )KUAKOCTU. DJIeMeHTapHas cTpyika. JInHus Toka. Y craHoBUBIIEECS U
HEyCTaHOBUBLIEECS JBUKEHHUE )KUAKOCTU. CpenHss CKOpOCTh NOTOKA. Pacxos duAKOCTH.
YpaBHeHHE pacxoa AJIsd dJIEMEHTaPHOU CTPYUKHU, IIOTOKA. Y PaBHEHHE HEPA3PBIBHOCTH.

. UTo Takoe KaBUTalUsA, KAKOBbI €€ BHELIHUE TPU3HAKU?

. Uro Ha3bIBACTCS KABUTAIIMOHHBIM 3amacoM AN 1 Kak ero OnpeeIuTh MPH UCTIBITAHHUSIX?

. Uto Ha3pIBaeTCsA KPUTHYCCKHUM KaBUTALITMUOHHBIM 3aIllaCoM Ath?

AN N B~ W

. BeiBog ypaBHeHMs bepHyin. YpaBHeHUe bepHyIUIM I 2JIEMEHTAPHOU CTPYUKHU PEAIBHON
KHUAKOCTU. |'eOMETpUYECKHl U DHEPreTUUECKUI CMBICH claraeMbix ypasHeHus J1. bepnyim.
7. Kak Ha3bIBaeTcst KO3 GUIHMEHT o, BXOAAMUN B ypaBHeHue J|. bepHymuiu 11 noToka peaabHOR

KUJKOCTH, YTO OH YYUTBIBAET U OT YEro 3aBUCHUT €ro BeJIM4nHa?

8. UTo Ha3bIBACTCS JIOMYCKAEMbIM KaBUTAIMOHHBIM 3a11acoM ANyon?

9. ®opmyna Pynnesa ais onpeneneHuss KpUTHUECKOTO KaBUTALIMOHHOIO 3ar1aca?

10. YTo Takoe BbICOTA BCAChIBAaHMUS M KaK OHA CBA3aHa C KaBUTaLUEN?

11. OOwsicauTe, 4TO OOYCIOBJIECHBI TOTEPU IOJHOTO HAmopa M KaKOB HX JHEPreTHYECKHH CMBICI?

[TosicauTe, 4TO MOHUMAIOT IO TEPMUHOM "ynienbHast SHeprus'?

12. O6bsicHUTE TePMHUHBI "MECTHAst CKOPOCTh" U "CpeliHssl CKOPOCTh" U YKaXHTE, KaK OMpPeeIsioT
3TH cKopocTu?

13. CkopoctHas TpyOka u Tpyoka [1uto?

14. TlosicHuTe, YTO TaKOE JIMHUS MTOJIHOTO HAOpa U MbEe30METPUYUECcKasi JTMHUSL, 4TO OyIyT
MPEJCTaBIATh COOOM ITH JMHUU TIPH PAaBHOMEPHOM  JBM)KEHUM PEabHOM JKUAKOCTH?

15. HazoBuTe peXxUMBbI IBUKEHUS KUJIKOCTH M YKaXHUTE UX XapakTepHble ocoOeHHocTu. [loscHuTe, uTo
Takoe Kputepuil PeiiHonpca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPBIX OH 3aBUCUT. [losicHUTE, UTO Takoe
Kputhueckoe ymucio PeliHonbpaca?

16. [losicuuTe, KakMM 00pa30M MU TUAPABIMYECKUX pacuéTax ONpPeNeNsaioT PeKUM JIBUKECHUS
KHUJKOCTHU U, ¢ Kakoil 1enbio? [loscHuTe, 4TO Takoe KpUTUYECKask CKOPOCTh, OT KaKUX (aKTOpOB
OHA 3aBHCHT U Kak e€ onpezaensator? Hanummre u NosiCHUTE aHAIUTUYECKUE 3aBUCUMOCTH MTOTEPh
Haropa IO JJIUHE OT CpeAHEN CKOPOCTH MOTOKA IPHU JIJAMUHAPHOM U TYpOYJIEHTHOM pexXuMax
JBUKEHMS KUJIKOCTH.

17. Harmumure u nosicaute ¢opmyinsl lapcu-Beiicoaxa u Beiicbaxa. [TosicHuTe, Kak OMBITHBIM ITyTEM

OTIpeEIISAI0T BeTMUUHbI Ko puunenToB A u &. Uto XxapakTepu3yroT Ko3hGUIMEHTH A U & OT KaKux

(hakTOpOB B 00IIEM CTydae OHH 3aBHCST M KaK UX OMPEEISIIOT IPH THIPABINIECKUX pacueTax?



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

28

OOmbscHuTE, uTO Takoe A3 U Ad/d, Kak HATH BeMMYUHY A3 MIPH TUIPABINYECKUX pacueTax.
Ha3zoBute 001acTi ruipaBIndeckoro CONpOTUBICHHUS TPYOOPOBOIOB U O0BICHUTE, KaK
OIpeNeIA0T 001aCTh CONPOTUBIICHUS IPU THPABIMYECKUX  pacueTax.

M306pasuTe cXeMbl ABHKEHHS KUIKOCTH TIPU Pe3KOM MoBopoTe Tpyos! Ha 90°, a Taxyke mpu pes3koM
pacIIMpPEHUH U PE3KOM CYKEHUH TPYOOIIpOBOJa U JAaNTE MOSCHEHUS K HUM, YKa3aB, YTO XapaKTepHO
JUISL ABMDKEHHSI TOTOKA MPH MPOTEKAHUH €r0 Yepes3 JTF000e MECTHOE COMPOTUBIICHHE.

YTO NOHMMAIOT IO/ MAJIBIM OTBEPCTHEM B TOHKOM CTEHKE ITPU UCTEYCHUH KUAKOCTH U3 OTBEPCTUN?
CkaToe cedyeHne, IPUYUHBI CXKATHS CTPYH, YEM OLICHUBAIOT BEJIMYMHY CHKATUSA CTPYH?

Urto Ha3bIBAIOT HACAKOM, TUITBI HacaJOK, UX Ha3HaueHue? Koaddumnuent ckopoctu. Uto o
YUUTBHIBAET, Kak onpenensercs? Koapdumuent pacxona. UYto oH yuuThIBaeT, Kak ONpenenseTcs?
Koadduuuent conporusienus (oTBepcTHsl, Hacaaka). Kak oH onpenensiercs o OnbITHBIM JaHHBIM?
OOmbscHUTE, TOYEMY ITPU UCTEUCHUN U3 HACAZOK PACXO/] )KUAKOCTH OOJIbIle, YEM IIPU UCTEUCHUU U3
MaJjioro Kpyrjioro OTBEpCTUsl B TOHKOW CTEHKE?

Hanummre u nosgcuute GopMyJisl JUisl ONPEAEICHNUs CKOPOCTH U pacxoja MpH UCTEUEHUH KUAKOCTU
W3 OTBEPCTUH M HACAJIOK B aTMOc(epy IpH MOCTOSHHOM Harope.

N300pa3ute 1 MOSCHUTE CXEMbl UCTEUECHUS )KUKOCTU M3 MAJIOI'0 OTBEPCTHUS B TOHKOW CTEHKE

U Yepe3 BHENIHUN [UIMHIAPUYECKUI Hacalok B aTMochepy.

Urto Ha3bIBacTCS KABUTAIIMOHHOW XapaKTePUCTHKON U KaKk oHa m300pakaeTcs rpadudecku?

UYro Ha3bpIBaeTCs YaCTHOM KaBUTALMOHHON XapaKTEPUCTUKOMN U KaK €€ MOIYYUTh [IPU UCTIBITAHUSIX ?
M3mepeHue pacxo10B U CKOPOCTEH KUAKOCTH (00BEMHBIN U BECOBOM cr1oco0).

Pacxonomep BeHTypH, IpUHLIAI JEHCTBHUS.

I'unpaBnuueckue conpoTuBieHUs. BA3KOCTh ®KUAKOCTH. 3aKOHBI BHYTPEHHET O TPEHUS.

Pexxumbl ABMKEHUS KUAKOCTH (JITAMUHAPHBIN, TYpOYICHTHBIN).

. ChopmynupyiiTe HOHATHS THAPABINYECKOTO YAapa.
29.
30.

HOpHI[OK pa6OTH IIpU CHATUU YaCTHOM KaBUTAITMOHHOM XapaKTCPUCTHUKU

Kak nony4aroT kaBUTAallMOHHYIO XapaKTEPUCTUKY HEHTPOOEKHOTo Hacoca?



O6pasey 6uneta K 3auety no aucumnaunHe «MexaHuKa XUOKOCTU U rasa»

TPO3HEHCKHW TOCYJIAPCTBEHHBI HE®@TAHOU TEXHUYECKWI YHUBEPCUTET
MMEHHN AKAJJEMUKA M.JI. MWIVIMOHIIUKOBA

KA®E/IPA "TEIVIOTEXHUKA H T'H/[PAB/IHKA"

JuctumnuHa «MexaHMKa KHIKOCTH H ra3a
I'pynna MAIIII-19
BUMJIET Ne 1

1 . [Inockas ynapHasi BOJIHA U CKAu€K YIIJIOTHEHHUSI.

2. HOHCHI/ITG, YTO TAaKO€ JIMHUA ITOJIHOI'O Harlopa U NbE3OMETPHUICCKasA JIMHUA, YTO 6y,Z[YT
npeaAcCTaBJIATb c0o00i OTH JTHHUHU IIp¥ pPaBHOMCPHOM JABU>KCHHUN peanLHoﬁ )KI/II[KOCTI/I?

3. Hanumure u nosicaute Gpopmynsl Hapcu-Belicbaxa u Belicbaxa. [loscHuTe, Kak ONBITHBIM
MyTeM OTNPEACISIOT BeTNINHBI KO3 uumeHToB A u &. UTo XapakTepu3yroT KO UIIHMESHTHI
Au&orkakux  (haKTOpPOB B OOIIEM CITydae OHH 3aBHCAT M KaK MX OMPEICISIOT IPU
TUAPABIMYECKUX pacyeTax?

4. Yro Ttaxoe KIIJ] nacoca? Kakue notepu yuutsiBaet KI1/] Hacoca u ero cBsi3b ¢ 1pyrumu
KITA? Yto  Ha3bIBaeTcst XapakTepuCTHKOM Hacoca? Uto Ha3wiBaeTcs nmojem Hacoca Q-H u

CBSI3b €TO ¢ KIIJI macoca?
3aB kadenpoii «T u I'» P.A-B. Typunyes
2019 .

7.9 Tekymmii KOHTPOJIb

IpakTuyeckas padora 1.2

Omnpenenenue ONBITHBIM MyTeM ciaraemMbix ypapHenust /[. bepuyn

1. Hesan padoTsI:
1. OnpenenuTh OMBITHEIM NyTeM ciaraemsie Z, p/pg, v’/2g ypaBrenus JI. BepHymmu mis ceuennii |-
I...11-11, a Taxxe moTEepH MOTHOTO Hamopa hwi2 Mexay ceueHusiMu (M. puc. 8,9).
2. BBIUMCIHTH CpeJIHHE CKOPOCTH TOTOKA O M OTBEYAIONIME MM CKOPOCTHBIE HATOpHl 02/2Q s
YKa3aHHBIX KUBBIX CEUCHUU TTOTOKA YKHIKOCTH.
3. [Toctpouths B Macmitabe MO OMBITHBIM JaHHBIM IMbE30METPUUYECKYIO JTUHUIO M JMHHUIO IOJHOTO
Haropa (cM. puc.6).

4. OcHOBHble KOHMPO1bHbIE 80npockl (K 1a6. padoTe 1.2)
1. TlosicHuTe reoOMeTpUIECKHUil CMBICI claraeMbix ypaBHeHus J[. bepHymiu.

2. TlosicHUTE 2HEPTeTUYECKUH CMBICH claraeMbix ypaBHeHus /1. bepaymm.



~

10.

5.

Kak HaspiBaeTcst ko3pduuueHt o, Bxomsmuii B ypaBHeHue [I. bepHymnm ans moTtoka peagbHOM
KUJKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCHUT €r0 BEJIMUMUHA?
OO6bsacHUTE, 4TO 00YCIOBIEHBI TOTEPH MOJTHOIO HAIIOPA M KAKOB MX YHEPreTUYECKUNH CMbICI?
[losicuuTe, 9YTO MOHUMAIOT MOJ] TEPMUHOM "ynienbHas sHeprus'?
OOBsicHUTE TEPMUHBI "MECTHas CKOPOCTh" U "CpeaHss CKOPOCTh" M YKa)XUTE, KaK ONPEICISIIOT 3TH
ckopoctu?

[TosicHuTe, YTO TaKOE CKOPOCTHAs TpyOKa U TpyOka [1uto?
[TosicauTe, 9TO TaKOE JTUHMS MOJHOTO HAMOpa W MbE30METpUYECKas JIMHUSA, 4TO OYAYT MPEACTABISATh
cO0Oi1 3T JINHUU TIPU PaBHOMEPHOM  JIBH>KEHUU PEaTbHOM KUAKOCTU?
UTO MOHUMAIOT MOJ TEPMHUHOM «OKHMBOE CEUCHHE IMMOTOKA KUIKOCTU»?
OxapakTepuszyiTe ABWKEHHE >KUJIKOCTH Ha myth Mexnay cedenusmu [-1 + II-II, ucxoms wu3
KJIACCU(PMKALIMK JIBH>KCHUM JKUIKOCTH.

PeByJ'IBTaTBI I/IBMepeHI/Iﬁ U BBIYUCIICHUHN

IIpakTuyeckas padora 1.3
DKCNepUMEeHTAIbHAS WLTICTPAMS JIAMUHAPHOTO U TYPOYJIEHTHOTO PeKUMOB

ABMIKCHUSA KHAKOCTH, ONIPEACTACHUEC 3AKOHOB COITPOTUBJICHUA U KPUTUYECCKOI'0 YucJia

1.

PeitHosibaca
1. Heab padoThI:
YOenuTbcs Ha ONBITE MyTEM OKpAIMBaHUS CTPYWKH BOJbl B CTEKISHHOH TpyOe B CYIIECTBOBaHUU

JAMUHAPHOTO U TYpOYJIEHTHOTO PEXXUMOB.

2.

2.

BbruucnauTh 10 1aHHBIM OIBITOB, MPOBEIEHHBIX HA 3TOW TpyOe, uncna PeliHonbaca npyu TaMUHApHOM U

Typ6yJ'IeHTHOIO peXxuMax, CpaBHUTb UX C KPUTHYCCKUM, y6e,I[I/ITBC$I, 4TO IIpH JIaMUHAPHOM PEIKUME Re<

Rexy , a mpu TypOyneHTHOM — Re > Reyp.

. TocTpouTh MO OMBITHBIM JAaHHBIM, MOJYYCHHBIM Ha BHHHIUIACTOBOH TpyOe, rpaduk Ighe=Ff(Igv),

OIPEIETHUTH C €0 MOMOILIBIO KPUTUIECKYIO CKOPOCTh U ip, @ Yepe3 Hee BBIYUCINTh KPUTHYECKOE YHCIIO
Re., = 2320.

[Moareepauth ¢ nomornsto rpaduka Ighe = f(IgL ), uro npu namuHapHOM pEXUME MOTEPU HAMOPA MO
JUTMHE Ne TIPOTIOPIIMOHANBHBI CPEIHEI CKOPOCTH B TIEPBOM CTEIICHH, a P TyPOYJIICHTHOM - B CTCIICHU
1,75<m<2.

OcCHOBHbIE KOHTPOJIbHbIE BONPOCHI (K j1a6. pa6oTe 1.3)

1. Ha3oBure peXxuMbl IBUKEHUS KUIKOCTH U YKAKHUTE UX XapaKTepHbIE OCOOCHHOCTH.

2. Tlosicaute, 4TO Takoe KpuTepuil PeliHombca, 1 Ha30BUTE (DAaKTOPBI, OT KOTOPBIX OH 3aBHCHUT.

3. TlosicauTe, 4TO Takoe KpUTHYECKOE Ynciio PeitHonbaca?

4. Tlosicuure, kKakuM oOpa3oM IMpH TUAPABIUYECKUX pacu€Tax OINPEAENSIOT PEKUM JBHXKEHUS

JKUJKOCTH U, C KaKO# 11eJIbI0?
5. TlosicHuTe, YTO Takoe KPUTHYECKash CKOPOCTh, OT KakuX (PaKTOPOB OHA 3aBHCUT U Kak eé

onpenensor?



6. HamummuTe W TOSCHUTE aHATUTHYECKHE 3aBUCHMOCTH MOTEPh HAMopa MO JJIMHE OT CpenHei
CKOpPOCTH TOTOKA MPH JIAMUHAPHOM U TYpOYJIEHTHOM PEKUMaX JIBHXKEHUS )KUJIKOCTH.

7. W3o00pa3ute rpaduk 3aBUCUMOCTH MOTEpPh HAmopa MO JUIMHE OT cpeaHeil ckopoctu ( B
norapuMUYECKUX KOOPAUHATAX ) U TalTe TIOSICHEHUS K HEMY.

8. MNosAcHuTe, Kak onpegensatotca Re n Rexp ona Tpyb HeKkpyrnoro ceyeHms?

9. nMoschHwuTte, noemy rpadwuk h€ = () CTPOAT B NaropudMmnecknx KoopamHaTtax?
10. MoAcHWTe, TO TaKoe TMAPaABANECKUIA PAAMYC U YTO OH XapaKTepusyeT?

IIpakTnueckas padora 1.4
N3yyeHue ruipaBIuv4ecKuX NoTephb Mo JAJuHe TPYOONPoOBOAa U B MECTHBIX

CONMPOTUBJICHHUAX

1. Heab padoThI:
1. OnpenienuTh MO ONMBITHBIM JIaHHBIM, BOCIIOJIL30BaBIIUCH popmynamu (1) u (2), 3Hauenue kordduimeHTa

TUAPaBIMYICCKOro TpCHHUA Zon 1 BCIINYHHBI K03(1)(1)I/II_II/ICHT8. é/ IJIA TPEX BUJAOB MCCTHBIX COHpOTHBHeHHﬁ;

2. YCTaHOBUTH, BOCIIOJIB30BABIIUCEH cooTHOIICHU MU A.H. Anprinynst wim xe rpadgukom Hukypansze (cm.
puc. 1) obrmacTu THUIPABINYECKOTO COIMPOTUBIEHHUS, B KOTOPHIX pabOTalid YYacTKH HAMOPHOTO
TpyOOIpoOBO/IA;

3. BbluMCINTH 3HAYCHHS KOIQMUIMCHTOB TIHAPABIMYECKOTO TPEeHHS A 10 COOTBETCTBYIOIIMM
SMITUPUYECKUM POpMYIIaM;

4. Haiitu cripaBoYHbBIC 3HaUYCHUS KO3(PPHUIIMEHTOB MECTHBIX COMPOTUBIICHUIN (é/ p.nos. 11O Tabnuiie, é/ oy

¥ G ;o BBIMUCIHUTS IO dbopmynam (4), (6);

5. OLIGHI/ITB CXOOAUMOCTD /10 n C UX paCYCTHBIMU CIIPABOYHBIMU 3HAYCHUAMMU.

n on

OcHo8Hble KOHMPO1bHbIE 80onpockl (K 1a6. padoTe 1.4)

1. Hamummre u nosicante popmyns Japcu-Belic6axa u Beiic6axa.
[TosicHuTe, KaKk ONBITHBIM ITYTEM ONPENEISIOT BEIUUMHBI KOG OULIIUEHTOB A U &.

3. Uro xapakTepusyroT kodppuuueHTsl A u £ oT Kakux (GakToOpoB B 0OIIEM CITyYae OHM 3aBUCAT M KaK MX
OTIpeCIISAIOT P THAPABINYECKHUX pacueTax?

4. OO0bsacHuTE, UTO TAKOE A, M As/d, Kak HaliTh BenuuuHy A, IPY TUAPABIMYECKHX PacyeTax.

HazoBute o6nacTu ruipaBiIndyeckoro COpoTHBIEHUS TPyOOIIPOBOAOB U OOBSCHUTE, KaK OMPEEISIOT
00J1aCTh CONPOTHUBICHUS TPU THPABIMYECKUX  pacyeTax.

6. M306pa3ute cxeMmbl ABUKEHHUS KMIKOCTH MPU PE3KOM TOBOpoTe Tpy6hl Ha 90°, a Takke mpu pesKoM
pacuIMpeHnH U pe3KOM CYKEHUH TPyOONpoBOJa U JaiTe MOSICHEHUS K HUM, yKa3aB, YTO XapaKTEPHO

AJIg ABUKCHUA MMOTOKA IMPU IMTPOTECKAHUHA €TI0 UE€PE3 JIF000€ MECTHOE COIIPOTUBJICHHC.

IIpakTnueckas padora 1.5



N3yuyenne ncTevdeHusl KUAKOCTH Yepe3 MaJibie OTBEPCTHS B TOHKOH CTEHKe W HACAKHI
NP NOCTOSTHHOM Hamope B atMocgepy.

1. Heab padoTsI:
1. OnpenenuTh MO ONBITHBIM JTAHHBIM BEIMYHHBI KOODOUITUCHTOB:  Lon, Pon, Eony Son, TPU UCTCUCHHUU
yepe3 Malioe Kpyrioe orBepctie jauamerpoMm 0 = 2 CM Ipu MOCTOSIHHOM Harmope B atMmocdepy u
BEIMYUHBI KOIDDOUIUCHTOB LiHon = (PHon = GHon IUISI BHEIIHETO IMJIMHIPUYECKOTO M KOHHUYECKUX (
CXOJISALIETOCS ¥ PACXOISAIIETOCs ) HacaaKoB ipu H = const B atmocdepy.
2. CpaBHUTH 3HauYCHHS KOA(PQUIMCHTOB, MOJYYCHHBIE B OIBITaX, CO CIIPABOYHBIMH U TOJCYUTATH

OTHOCHUTCJIIBHBIC OTKJIOHCHU .

OcHOBHble KOHMPOJ/bHbIE 80Npockl (K J1a6. padoTe 1.5)

UYTO NOHMMAIOT IIOJ1 MaJIbIM OTBEPCTHEM B TOHKOM CTEHKE ITPU UCTEUEHUH KHUIKOCTU U3 OTBEPCTHIL?
CxkaToe cedyeHue, IPUYMHbBI CKATUS CTPYH, YEM OLIEHUBAIOT BEJTMYUHY CKATHUS CTPYH?

Uto Ha3BIBAIOT HACAAKOM, THIIBI HACAJ 0K, X Ha3HAUYCHHE?

Koaddunment pacxona. Uto OH yuUTHIBAET, KaK ONPEICISICTCS?

1

2

3

4. Koadpdumuent ckopoctu. UTo OH yUUTHIBACT, KaK OMPEACISACTCS?

5

6. Koaddumnuenr conporurienus (0TBepCTHs, Hacaaka). Kak oH ompeaensercs o ONbITHBIM JaHHBIM?
7

O6’I)$ICHI/ITC, no4yeMy npu UCTCYHCHHUU U3 HACAOOK pacxXo[ KHAKOCTHU 6OJII)IHG, 4YCM IIPpU UCTCUCHUHN M3

MaJjioro Kpyrjioro OTBEpCTUsl B TOHKOW CTEHKE?

8. Hammmmre 1 moscHUTe GOPMYIIBI TSl ONIPEESIICHUS] CKOPOCTH M pacxo/ia IPU NCTCUSHUH KUJKOCTH H3
OTBEPCTHI U HAacaJ0K B aTMOC(Epy MpU NOCTOSTHHOM Hamope.

9. I/I306paSI/IT€ " OACHUTEC CXEMBI UCTCUCHUSA KUAKOCTH U3 MAJIOTO OTBEPCTHA B TOHKOI CTCHKE U qecpes3

BHEIIHUM IMJIMHIPUYECKUN HACAZO0K B aTMOChepy.

10. Kakoe ypaBHeHHE J€XHUT B OCHOBE (DOpPMYN Ui BBIUMCIEHHUS CKOPOCTH HCTEYEHHs O M pacxoja
xuakoctu Q Mpy UCTEUEHUU U3 OTBEPCTHM U HacaakoB? Hamummre n NosICHUTE 3TO ypaBHEHUE.

IIpakTuyeckas padora 1.6
JKCNEepPUMEHTAJbHOEe H3yYeHHe MPSIMOro THAPABIMYECKOro yAapa B HATIOPHOM

TpyOOnpoBoae

1. Hean padoThI:
OnpenenutTh ONBITHBIM IMYTeM BEJIMYMHY TOBBIIICHUS JTaBICHUS AP,, Tpu mpsMOM
THIPaBIMYECKOM yIape B HAMOPHOM TPyOONpPOBOJE, CPaBHUTH €€ C BEIMUYMHOU AP, BBIYMCIEHHOH O

dbopmyne H. E. XKykosckoro (cMm. popmyiy 1), ¥ TOACIUTATh OTHOCUTEIHHOE OTKIOHECHUE
1oz AP APorl L0,
AP AP 0

OcHOBHble KOHMPO/AbHbIE 8onpockl (K J1a6. pa6oTe 1.6)

1. CdopmynupyiiTe HOHATHS THIPABIMYECKOTO yaapa.

2. llpsmoi u HeNpsAMOM rUAPABIMYECKUN yap.

2. Uro Takoe (aza yaapa?

3. OOBsACHHTE MpoLECC H3MEHEHHS IaBJIE€HUS B TPyOOIPOBOJIE, MUTAEMOM M3 PE3epByapa, IpU IPIMOM
TUIPaBIMYECKOM yIape.



4. Hanmummre u noscuute dpopmyny H. E. Xypasckoro mis onpeseneHus NMOBBILEHHS JABIEHUS MPU

yaape.
5. Hanummure u nosgcuute GopMymy A ONpeaesieHus: CKOPOCTH PaclipOCTPaHEHUs yIapHOW BOJIHBI.

IIpakTu4yeckas padora 1.7
N3yuyenue puabTpanum B NeCYaHOM IPyHTe Ha ycTaHOBKe lapcu

1. Heab padoThIi:
1. V6enurnes B crpaBeaimBoCTH 3aKoHa Jlapcu MyTéM MOCTPOEHMs B Maciutabe (M0 JaHHBIM ISTH

OTIBITOB) IPpaPMKOB 3aBUCUMOCTH CKOPOCTH (DMIIBTPAIIMH L OT TpaJiueHTa Haropa J , T.e. rpadukoB
v =7 (J) Wig nATH BUIOB IECYAHOTO TPYHTA, OTIUYAIOIIUXCS KPYITHOCTBIO YacTHIl (puc. 1).

2. Onpememuts no rpaguky v = f (J ) mma oaHoro Buaa MecyaHOro TPYHTA (YKa3aHHOTO
HperoaBaTesieM) CpeIHIOK BenrnurHy koddduimenta Gunptpanun K ¢ 1 ykazaTb e¢ Ha rpapuke
(puc. 1).

3. TlocTpouts B MacmTabe 10 JaHHBIM OJHOTO OMbITA, YKa3aHHOIO IIPeroaBaTesieM, 3II0pYy HaropoB,

T.e. rpaduk H =T (z) u3amenenus nanopa H o nyru ¢punstparmu (puc. 2).

OcHOBHble KOHMPOJ1bHbIEe 80npockl (K 1a6. padoTte 1.7)

1. Hanumure u mosiciute 3akoH [lapcu.

2. Hanmummte W MOSICHUTE 3aBUCUMOCTb, CBSI3BIBAIOILYIO CKOPOCTh (PUIIBTpAIMK C AEHCTBUTEIHHOM
CpeIHEN CKOPOCThIO IBUKEHUS JKUIKOCTH B IIOPAaxX IPYHTA.

3. N3o6pasute rpaduk v =T (J ) u 00BsICHUTE, KaK C €ro MOMOIIBI MOYXKHO OINPEICIUTh CPETHIOK
BEIMYMHY KO3 duImenTa GuibTpaluy rpyHra’?

4. ITosicauTe, 4TO Takoe KOA(PUIMEHT PUIBTpALIUK?

5. ChopmynupyiTe MOHSATHE TPAIUEHTa HAMIOPA U MOSICHUTE, KaK OMPECIISIeTCs €r0 BeTuIrHa?

6. U3o6pasute smropy HamopoB H =T (z) u maiite kommentapuii k Hedl. 7. OOBSICHUTE, TIOYEMY
BeJIMYMHA Ko duueHTa puabTpauy rpyHTa 3aBUCUT OT TEMITEpaTypbl GUIbTPYIOIIEN KUIKOCTHU?

8. Kak Haiitn BenuunHy kod¢pdunuenta ¢puibtpanuu K rpyara npu 10 °C, eciu u3BecTHa €ro
BeIMYMHA TIpH Temreparype t, ornmyaromeiics ot 10 °C ?

9. Ot xakux (akTOpOB 3aBUCUT PUIBTPALIIOHHASL CTIOCOOHOCTh TpyHTa?

IIpakTuyeckas padora 1.8 bp.
IHocTpoeHune HAMIOPHOM U NbE30METPUYECKOM JJUHUI J151 TPYOOnIpoBoaa
CONPOTHUBJICHUSA
1. Hesan padoTsI:
1. OHpGI{GJ’IeHI/Ie OIIBITHBIM ITYTEM IIOTEPH HAIlOpa Ha HNPCOJOJICHHUEC COIMPOTHBJICHUA I10 OAJIMHE
prﬁOHpOBOI{& " Ha y4aCTKaxX ¢ MCCTHBIM COITPOTUBJICHUAMMU.



2. Pacuet k03¢ GUIIEHTOB MECTHBIX TOTEPh U K03 duimenton Japcu.
3. IlocTpoeHne HamOPHON U MTbE30METPUYECKON JTMHHIM.

OcHOBHble KOHMPOJ1bHbIE 80npockl (K 1a6. padoTte 1.8)

1.

10.
11.

12.
13.

14.

15.

Kak paccuutsiBaercs I[lonHas yaenbHas sHEprus *UAKOCTU B pacCMaTpUBAaEMOM CEUEHUU (HArop)
JUIsl YCTAaHOBHUBILIETOCS TIOTOKA,

Eciu yaciibHasg IOTCHLUAIbHAA JHCPrus, HU3PACXOAOBAHHAA KHUIAKOCTBIO Ha MNPCOHAOJICHUC

COTPOTHBIICHHH MEKIY TEPBBIM U BTOPHIM CEUCHHSIMH, paBHa h TO ypaBHeHue bepnym,

>
CBA3BIBAOIICC YICIIBbHBIC IOJIHBIC DOHCPIUU B 3TUX ABYX CCUCHUAX, GYIIGT HUMCTb BHU:

[TpuBenute hopMysbl At pacyeTa MECTHBIX MIOTEPH SHEPTUH U OTEPU SHEPTUU TI0 JJIMHE, OT YETO
OHU 3aBUCST 3aBUCAT;

Kak cBs3aHbI Mexly co00M ynenbHas KWHETUYecKasi U OTEeHIMaIbHAasl SHEPIUU OTOKa,

Kaxk n3o0pa3uth rpaguiecku u3MeHEHUE YIASIbHOM SHEPTUH KUIKOCTH;

Kaxk ma3niBaercs .HI/IHI/ISI, cocquHAIOIAasd TOYKHU, COOTBCTCTBYIOIUC 3HAYCHHUAM CYMMbI BCEX BUIOB
SHEpIuu;

UYro Takoe JMHUSA NOJIHOM yIeNbHOMN SHEpriuy WK HallOpHas JINHUS;

JlaiiTe onpeneneHre HallOpPHO! JIMHWY;

JlaiiTe onpeneneHye JINHAEH ITOTHON YAEIbHON YHEPTUH.

JlaiiTe onpezieieHle Nbe30METPUUYECKOM BBICOTHI (HapUCYiiTe, IpuBeauTe OPMYIIbI);

Ecnu niiockocTh cpaBHEHUSI pacCMaTpUBaEMOro TpyOOIIpoBO/ia COBIAIAET C OChI0 TOPU30HTAIBHOM
yacTu TpyOOIpoBoOJa, yeMy OyJIeT paBHa BEJIMYMHA Z BO BCEX CEUEHMSX (HapucyWTe, IpHUBEIUTE
(opmystED);

Omnpenenenue cpeiHel CKOPOCTH KUAKOCTH IMTPOU3BOAUTCS 1O GOpMYyIIE:

VYienpHas SHEprusi, U3pacxoJOBaHHAs Ha IPEOJOJIEHUE COMPOTUBJICHUS B JIOOOM MECTHOM
COIMPOTUBJICHHUU, MOXKCT OLITH OIIPCACIICHA KaK:

VY nenbHas sHEpPrusi, U3pacxoJOBaHHAs HAa IPEOA0ICHHUE COMPOTUBIICHUS TPEHUS 10 JIMHE, MOKET

OBITh ompeeneHa it cedyeHuit 1 u 2 mo hopmye:
Ipu onpestenienny h, 110 ypaBHEHHIO KNHETHYECKAs SHEPTHS PACCUUTHIBAETCS 110 CKOPOCTH,

KOTOpOfI o6naz[aeT IIOTOK:

IMpakTuyeckas padora 1.9

Onpenenefme 3aBUCHUMOCTH MEKAY 'HAPAB/INICCKUM YKIIOHOM H cpenneﬁ CKOPOCTBIO

npu Typﬁy.]'leHTHOM ABUKCHHUH BOJAbI

1. Iesan padoTsI:
1. Onpenenenue pexxnuMa IBIKEHUS (pacdeT uncia PeliHonbaca).
2. YcTaHOBIIEHHE 3aBUCUMOCTH THIPABINYECKOTO YKIOHA OT CKOPOCTH:

a) IOCTPOEHHE TPadHUIECKON 3aBUCUMOCTH Igi = f(lg V) ;

6) onpenenerne KodpPHUIEEHTOB M U D aHATHTHYCCKH U TpadUUECK.



3. Tloctpoenne rpaduueckoii sasucumoctn IgA = f(IgRe).

PaboTa mpoBoaMTCS HA YyCTAaHOBKE, CXEMAaTHUUECKH H300paykeHHO# Ha puc. 2.40.

OcHOBHBIE KOHTPOJIbHbIE BONIPOCHI (K J1a0. padore 1.9)

1.

© 0o N o O

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.
20.

JlaiiTe ompenesneHrue THIPABIUYECKOMY VYKIOHY (NpUBEAUTE U OOBSCHUTE (POMYIy, CIOCOOBI
BBIPKCHUS €IMHUI] U3MEPEHUS);

Kak 3aBucsT morepu Haropa mo JUIMHE MOTOKA OT XapaKTEPUCTUKHU IIEPOXOBATOCTH CTEHOK TPYObI?
UTto Ha3bIBAIOT JIAMUHAPHBIM MOJICIIOEM UITU TUIEHKON?

HpI/I Typ6yneHTHOM ABMXXCHUKU B 3aBUCHUMOCTH OT TOI'0, KaK COOTHOCATCA PasMEpPhI BBICTYIIOB

mepoxosaTocTd A ¥ TONIMHA TaMUHAPHOMN MIIEHKH G, BCe TPYObI TIOAPA3ICIAIOTCA Ha TPH BUJA
(npuBeaUTE UX, U OXapaKTEPU3YNUTE KaXK bl U3 HUX).

Kakue TpyObl Ha3pIBalOTCS T'HPABIMYECKH LIEPOXOBATHIMU?

Kakyro TpyOy Ha3biBatoT ['uapaBianuecku riaakoit Tpy0ooit?

Jlaiite onpesiesieHne U NPUBEAUTE ITapaMeTPhl IPOMEKYTOUHOIO BUAA IIEPOXOBATOCTH TPYOBI.
Tonmuna naMuHAPHOTO CI10SI OMpeiesieTcs N0 GpopmyIe:

IIpu nBUXKEHHUU MMOTOKA BJOJb CTEHKH C OJUHAKOBOM BBICOTOI BBICTYNOB TOJIIMHA JAMUHAPHOM
IUIEHKU MEHSIETCH. . ..

[Torepu Hamopa mo JUIMHE OMPeACISIOTCS 1Mo hopMyie

TIpy TaMEHAPHOM ABIDKCHHH B Tpybax kosddurment Japcu A 3aBHCHT OT...... JUTSL KPYTJIBIX
TpyO OH paBeH:

Hanummure n o0bsicaute ypasHenue Ilyaseitns:

[Ipu TypOynenTHOM pexkruMe kKodpunueHT Japcu MoKeT 3aBUCETh OT

JlaiiTe onpeiesieHne OTHOCUTEIBbHOU IEPOX0OBATOCTH.

JlaiiTe onpeneneHe OTHOCUTENBHOU IIaJIKOCTH.

B ob6mactu rumpaBnaudecku riaagkux Tpyo koaddumment Jlapcu paccuuThiBaeTcs 1o Gopmysie
brnaznyca:

®opmyne brnasuyca gaet JOCTOBEPHBIE PE3YJIBTATHI IPU

Koapduuuent lapcu B 06iacTH TMAPAaBIMYECKH HIEPOXOBATHIX TPyO (001acTh KBaJPaTHUYHOTO
COTPOTHUBIIEHUS WX KBaJlpaTUuHasi 0071acTh) 3aBUCUT TOJBKO OT ...

[ToTepu no /uIMHE B KBaJIpaTUYHOM 00JIaCTH CONPOTUBIIEHHS pACCUUTHIBAIOTCS 1O hopmyie:

[Tpu TypOyneHTHOM JIBUKEHUU ITyTEBbIE MOTEPH PACCUUTHIBAIOTCA O 0011ei hopmyre:

IMpakTuyeckas padora 1.10 bp.
Onpenenenue k03¢pPUIUEHTOB Pacxo/1a APocceLHOr0 npudopa

(nma¢gparmsbl) u Bonomepa Benrypu
1. Heab padoThI:
1. Onmpenenuth KOXPPHUUUEHT ApoccesIbHOro npudopa quagparmMel C U Ko3GGUIMEHT pacxoa [

Bojomepa Bentypn.



2. IloctpouTh TapupoBOYHBIE Tpaduku 000MX MPHOOPOB, T.€. 3aBUCHUMOCTHU QI[ = f(AHH) u

Q, =f(AH,).

OcCHOBHble KOHMPOJ1bHbIE 80NPOCchI (K 1a6. padoTe 1.10)

Hapucyiite u nosicaute npuHIun padboTsl Auadparmsl, 1 Bogomepa Bentypu;
[Tpumenute ypaBHenue beprymm k ceuenusm 1 u 2, nuadparmsr;
IIpumenure ypaBHeHue bepHymu k ceuenusiMm 1 u 2, Bonomepa Bentypu;

KoaduureHT KHHETHYEeCKON SHEPTHU @ YYUTHIBACT... U MPEACTABIACT COOOA. .. ;

o~ w0 N e

Hanummure (BbiBeaute Qopmyiy) Ui ONpeneseHUs pacxola IKUAKOCTU uepe3 aAuadparmy B
MIPOMBILIEHHBIX YCIOBUSX;
6. HanummmuTte (BbiBenuTe popMyITy) IUis ONPEEICHUS pacXoa XUAKOCTH yepe3 Bojomep BeHnTypu B

MMPOMBIINIJICHHBIX YCJIIOBHAX.

IIpakTuyeckas padora 2.1
IlapamMeTpu4yecKkue HCNIBITAHUS LEHTPOOEKHOT0 HACOCA

1. Heab paboThIi:
1). U3yuuth paboTy HACOCHO# YCTaHOBKH C LIEHTPOOCKHBIM HACcOCOM. 2). OCBOUTH METOIMKY HapaMeTpH-

YECKUX UCIBITaHUH IIEHTpOoOekHOTo Hacoca. 3). [lomyunTs XapakTepUCTUKY IIEHTPOOESKHOTO Hacoca.

OcHOBHble KOHMPOJ/bHbIE 8oNpockl (K J1a6. padoTe 2.1)

1. HazoBuTe TexHUUYECKHE MTOKA3aTEIHN HAcoca.

2. Yo Takoe mojlaya Hacoca, ujeanbHas 1ojavya U Kak OHa ONpeAeNseTCs NPy UCTIBITAHUSIX?

3. UTo Takoe Hamop Hacoca M Kak ero OMpeleiuTh M0 MoKa3aHusIM IpubdopoB?

4. YTo Takoe MOITHOCTh HACOCA U TI0JIe3HAsI MOIIIHOCTh?

5. Uro Takoe KIIJI nacoca? Kakue nmotepu yuntsiBaet KII1[l Hacoca u ero cBsizb ¢ apyrumu KITJ1?

6. UTo Ha3bIBaeTCsl XapaKTepPUCTUKON Hacoca?

7. Yto HaswiBaetcs nojeM Hacoca Q-H u cBsa3pb ero ¢ KII/] Hacoca?

8. IMokazanus Kakux PUOOPOB HEOOXOIMMO 3HATH JIJIS ONPEICIICHUS MOIITHOCTH Hacoca M TOJIC3HOM
MOIITHOCTH?

9. Kak u3MeHsI0TCA T0/1a4a, HAMOP U MOIIHOCTh HAacoca MpPU M3MEHEHUHW YacTOTHI BpalleHUs paboyero
KoJyeca?

IMpakTuyeckas padora 2.2
KaButauuoHHble HCNBITAHUS LIEHTPOOEKHOT0 HACOCA

1. Heab padoThI:
1. Y66211/ITC$[ Ha MPAKTHUKE B CYIICCTBOBAHUUN SBJICHUA KaBUTallUU B IICHTpO6e)KHOM HACcoCC, U YSACHUTH



MIPUYUHBI €€ BOSHUKHOBEHUSI.
2. OCBOUTH METOUKY KABUTALIMOHHBIX UCHIBITAHKIN [IEHTPOOEKHOI0 HACOCA.

3. TlomyuuTs B pe3ysbTaTe UCIBITAHUN KABUTALMOHHYIO XapaKTEPUCTUKY HACOCA

OCHOBHble KOHMPO/AbHbIE 80NPOckl (K 1a6. pabome 2.2)

1. Yro Takoe kaBUTAaIUsl, KAKOBBI €€ BHEIIHUE MTPU3HAKHU?

2. Yto Ha3bpIBaeTCsl KABUTALIMOHHBIM 3am1acoM Ah 1 kak ero onpeneauTh py UCIIBITAaHUsX ?
3. Uro Ha3bIBaeTCsl KPUTHYECKUM KaBUTAIIMOHHBIM 3amacoM ANy,?

4. Yto Ha3bIBaeTCA AOMYCKACMbIM KaBUTAIHOHHBIM 3aiacoM Ahjon?

5. ®@opmyna PynHeBa aiis onpezeneHuss KpUTUUECKOr0 KaBUTAllMOHHOIO 3araca?

6. UTo Takoe BhICOTA BCAaCHIBAHMS U KaK OHA CBSI3aHA C KaBUTAIMEH?

7. Yto Ha3bIBaeTCs KABUTALIMOHHON XapaKTEPUCTUKON U KaK OHa U300paxkaeTcs rpaduuecku?

8. Uro Ha3bIBaeTCs YaCTHOM KAaBUTAIMOHHON XapaKTePUCTUKOW M Kak €€ TONy4yuTh MpH
HCTIBITAHUSX ?
9. [Nopsiok pabOTHI MPU CHITHH YaCTHON KaBUTAIIMOHHON XapaKTEPUCTHKH?
10. Kak nonmy4aroT KaBUTallMOHHYIO XapaKTePUCTHKY LEHTPOOEKHOro Hacoca?
TemaTnka pedepaToB Jisi KOHTPOJISA CAMOCTOATEIbHONH PaGoOThI

1. VYcranoBuBIIEecs U HEYCTAaHOBHBIIIEECS ABM)KEHUE KHUIKOCTH B HAIOPHBIX TPYOOIIPOBOJAX.
2. OmpeneneHne SKOHOMUYECCKH HaWBBITOAHECHINIETO THaMEeTpa TPYOOIIpoBo/Ia.
3. OcHOBBI TEOPUH noao0us HaCcOCOB. OcHoOBHBIE napameTpbl HACOCOB.

JlonacTHble U MOPIITHEBLIC HACOCHI. Twunel 100aCTHBIX U MOPHIHEBBIX HACOCOB.

4. VYctpoiicTBo, Kiaccudukanus, pabouyuii mpolecc, OCHOBHBIE MapaMeTpbl M YpaBHEHUs

TUAPOTPaHCHOPMATOPOB.

5. SlBnenwue kaBuTanud. Koaddumuent OvicTpoxoanoctu.. I[lpumenenue dopmyn mnomodus

AJI TIEpeCcUCTa XapaKTCPUCTHUK HACOCOB.

6. OObeMHEBIE HACOCHL. [IpuHnmn JIENCTBHS, o0mmue CBOMCTBa 5 KIaccupuKaIus.

[TopuiHeBBIE U ITYHKEPHBIE HACOCHI.

7. Ha3znaueHue NpUHLUI AEUCTBUS U XapaKTEPUCTUKU. [ MIpoakKyMynsITOpbl. DUIBTPHI.

8. Paboume »xuaxkocTH. YCTpoHCTBO M paboumii mpouecc TuapomMy(pThl. OCHOBHBIE NapameTphl,

YpaBHEHHS U XapaKTEPUCTHKA.

9. JlpoccenbHBIE  YCTPOWCTBA. Has3nauenue OPUHIMI ~ JEUCTBUA M XapaKTEPUCTUKH.

I'mppoakkymynstopbl. OUIBTPHL.

BOHDOCI)I K 3a4Y€Ty N0 JMCUMIIJIHUHE «MexaHHKa JAKUAKOCTH M Ira3a»




Kox u

Ne
wn Bomnpocsl HAHMeHOBaHHUe
KOMIICTCHI MU
1 | OxHOMEpHOE CTAllMOHAPHOE JABMXKEHHUE ra3a 1o Tpyoe nepemenroro | OK-7, OIIK-4,
CCUCHUS. TK-5

2 | M3osHTpONIMUECKOe IBM)KEHHUE rasa.

3 | HeagnaOarnyeckoe IBUKEHHE rasa.

4 | UcTteueHue rasa ckBo3b COILIO

5 | HeusosHTponuueckoe ABMKEHHE ra3a.

6 | Ilnockas ynapHasi BOJIHA U CKaueK YIUIOTHEHHUS.

7 | 3akoH coXpaHeHHUs MOJTHOW SHTAJIBIIUH.

8 | IIpIMOTOYHBII PEAKTUBHBIN JBUTATECIb. IIK-5,  IIK-9,

MK-12

9 | U3mepeHue ckopocTeil B CBEPX3BYKOBOM IOTOKE.

10 | DnemenTapHas TeOpus yIapHOW BOJHBL.

11 | Yro Takoe KaBUTAIMsl, KAKOBBI €€ BHEITHUE TPU3HAKH?

12 | Yro nassiBaeTcst KaBUTAMOHHBIM 3amiacoM Ah ¥ Kak ero ornpeenTh
IPU UCTIBITaHUSIX?

13 | Yro Ha3pIBaeTCsl KPUTHUECKUM KaBUTALMOHHBIM 3amacoM Dhkp?

14 | Yro Ha3piBaeTCs JOMYCKAEMbBIM KaBUTAI[MOHHBIM 3amacoM Ahon?

15 | ®opmyna PynHeBa s onpeaeneHus: KpUTUIECKOTo TIK-12, TIK-15,
KaBUTALMOHHOIO 3amnaca’ IK-16

16 | Yro Takoe BHICOTA BCACHIBAHMs M KaK OHA CBsi3aHa C KaBUTAIHEH?

17 | OObsicHuTE, YTO OOYCIOBIIEHBI IOTEPH MTOJIHOTO HAMOPA U KAKOB UX
sHeprerudyeckuil cMpica? IlosicHuTe, YTO HOHUMAIOT MOl TEPMUHOM
"ynenbHas 3Heprus'?

18 | OOBsicHuTE TepMUHBI ""MECTHAsI CKOPOCTh" U "CpeIHssl CKOPOCTh'" U
YKQKUTE, KaK OTMPEACTISIIOT 9TH CKOPOCTH?

19 | CkopoctHas TpyOka u Tpyoka [Iuto?

20 | IlosicHUTE, YTO TAaKOE JIMHUS MTOJIHOTO HAIIOPA U MThe30MEeTpUIeCcKast
JMHUSA, 4TO OYAYT NPEACTaBIATh COOOM ITH JUHUU TIPH
PaBHOMEPHOM  JIBM)KEHUH PealTbHOMN JKUIKOCTH?

21 | Ha3oBuTe pe)KMMBI IBHKCHUS KHIKOCTU M YKOKUTE UX XapaktepHbie | OK-7, OIK-4,
ocobenHoctH. [losicaute, 4yTo Takoe kputepuii Pelinonbaca, u TK-5
Ha30BHUTE (aKTOPHI, OT KOTOPBIX OH 3aBUCUT. [loscHuTe, 4TO Takoe
KpuThueckoe ynciio Pelinombaca?

22 | llosicHuTe, KakuM 00pa30M MpH TUAPABIMYECKHX pacuéTax
OTIPENIENISIOT PEIKUM JIBMYKCHUS JKUIKOCTH M, C KAKOH IIeITbI0?

23 | [losicHuTe, YTO TaKOE KPUTHUUECKAsI CKOPOCTh, OT KAKHX (PaKTOPOB

OHA 3aBUCHT U KakK €€ onpeaessitoT?

24 | HanumuTe ¥ OSICHUTE aHATUTHYECKUE 3aBHCUMOCTH TTOTEPh
Haropa IO0 JAJUHE OT CPEAHENH CKOPOCTH MOTOKA MPU JIAMUHAPHOM U
TypOYJIEHTHOM peKMMaX JBMKCHHUSI KHJIKOCTH.

25 | Hanumure u nosicaure ¢popmyssl Jlapcu-Beiicbaxa n Beiicbaxa. IIK-5,  TIK-9,
[TosicHuTe, KaK OMBITHBIM ITyTEM OMPEIEIISIOT BETMIHHEI MK-12
k03¢ dumeHToB A U &. UTo XapakTepu3yroT KOdPPUIUEHTH! A U & OT
Kakux (DakTOpoB B OOIIEM CITydae OHU 3aBUCST U KaK X
OTIPENIENISIOT MTPH THAPABIMYECKUX pacyerax?

26 | OObsacHuTE, YTO Takoe Ad 1 Ad/d, Kak HAWTH BETMYUHY Ad TIpU

TUIpaBIMYecKUX pacyerax. HazoBute 06JacTH rupaBIndecKoro
COIIPOTHUBIIEHUS TPYOOIIPOBOJIOB U OOBSICHUTE, KaK OMPEACISIOT
00J1acTh CONPOTUBIICHUS ITPU THAPABINYECKUX  pacyeTax.




27

N300pa3ute cxeMbl ABMKEHHS )KUAKOCTH IIPU PE3KOM IIOBOPOTE
TpyObI Ha 900, a TakXKe NP PE3KOM  PACIIUPEHUU U PE3KOM
CYXXEHHMHU TpyOONpoBO/A U IaliTe MOSICHEHUS K HUM, YKa3aB, 4TO
XapaKTEepHO JUIsl IBUKEHMSI IOTOKA IPU MPOTEKAaHUH €T0 Yepe3
J11000€ MECTHOE COIPOTHUBJICHHE.

28

Yto Ha3pIBACTCS KABUTALMOHHOW XapaKTEPUCTUKON U KaK OHA
n3o0pakaercst rpadudecKu?

29

YT0 Ha3bpIBACTCS YACTHOM KaBUTALIMOHHOM XapaKTEPUCTUKOM U KaK
€€ MOJIY4YUTh NIPU UCTIBITAHUSX?

IK-12, TIK-15,
ITK-16

30

W3mepeHue pacxoa0B U CKOPOCTEH KUIKOCTH (00BEMHBIN U BECOBOM
crioco0). Pacxomomep BenTypu, npuHIMO 1eHCTBUS.

31

['uppaBnuyeckue conpoTuBIieHUs . BA3KOCTH KUIKOCTU. 3aKOHBI
BHYTPEHHETO TPEHUSI.

32

PeXuMBbl TBUKESHHUS J)KUIKOCTH (JITAMHUHAPHBINA, TYPOYIICHTHBINH).

33

CdopmynupyiiTe NOHATHS THAPABINYECKOrO yaapa.

34

[Topsimox pabGoOThI PU CHITUM YACTHON KaBUTAIMOHHOMN
XapaKTEPUCTUKU

35

Kak mony4aroT KaBUTAIMOHHYIO XapaKTEPUCTHKY IIEHTPOOCIK "HOTO
Hacoca?

36

[Tpsimoii u HenpsAMoOit ruapaBandeckuii yaap. Uro takoe daza ygapa?
OO0BsicHUTE TIpOLIeCC U3MEHEHHUS JIaBJIEHUs B TPYOOIIpOBOIE,
MIUTAEMOM U3 pe3epByapa, MpU MPsIMOM  THUAPABIMYECKOM yaape.

37

Hanwmure n nosicaure ¢popmyny H. E. Xypasckoro s
OIpeZe/ICHNUs IOBBILICHUS JaBJIeHUs Ipyu yaape. Hanummre u
nosicHUTE (HOpMyITy AJISt OTIPENIEIIEHUS] CKOPOCTH PACIIPOCTPAHCHHS
yAapHOU BOJHBI.

38

HasoBuTe TexHuueckue mokasarein Hacoca. Uto Takoe mojaya
Hacoca, ujaeajabHas 1mojada U Kak OHa OIpeaessieTcs Mpu
ucnbpITaHusaXx? YTo Takoe Hamop Hacoca M Kak ero ONpeIeuTh

MO0 MOKa3aHusIM MpuOopoB? UTo Takoe MOIHOCTh HACOCA U TIOJIE3HAs
MOII[HOCTE?

OK-7, OIIK-4,
IK-5

39

Yro rakoe KIIJ] Hacoca? Kakue norepu yuursiBaeT KII/I Hacoca u
ero cBs3b ¢ Apyrumu KIIJ1? Yto Ha3bIBaeTCs XapaKTepUCTUKON
Hacoca? Urto Ha3biBaeTcs nosnem Hacoca Q-H u cBs3b ero ¢ KIT/I
Hacoca?

40

Yto Takoe THUAPOJUHAMHUYCCKAA nepez[aqa?

41

Haznauenue TMAPOAUHAMHWYCCKUX nepez[aq?

42

B uem paznuune Mexay ruipoMmydToi U rusiporpanchopmaropom?

43

Kak u3meHstoTcs mojgava, Harmop ¥ MOIIHOCTh Hacoca MpH 13-
MEHEHHMH YaCTOThl BpalleHHs pabodero kKoyueca?

MK-5, IK-9,
TK-12

44

Urto Takoe KaBUTalMsl, KAKOBBI €€ BHEIIHUE MpU3HaKu? YTo
Ha3bIBACTCSI KABUTAIIMOHHBIM 3armacoM Ah 1 Kak ero onpeAeuTh Mpu
UCOBITAHUAX ?

45

Yo Ha3bIBACTCS KPUTUYCCKUM KaBUTAIIMOHHBIM 3amacoM Ah? Urto
HA3bIBAETCS IOMYCKACMbIM KaBUTAIIMOHHBIM 3a11acoM AhNjon?
®opmyna PynneBa 1t onpeenaeHus KpUTUYECKOTO
KaBHTAIIMOHHOTO 3amaca?

46

Yro Takoe yHUBEepCaTbHAs U MPUBEACHHAS XapaKTEPUCTHKHU U KaK
OHH M300paXKaroTcsi?

47

Y10 TaKkoe BBICOTA BCAChIBAHUS U KaK OHA CBI3aHa ¢ KaBUTAIUEl?
Uto Ha3bIBAETCS KABUTAIIMOHHON XapaKTEePUCTUKOW U KaK OHA
nu3o0pakaercs rpapuuecku’?

OK-7, OIIK-4,
[IK-5 MK-9,
IK-12

48

YTo Ha3bIBAECTCS YACTHOM KABUTALMOHHONW XapaKTEPUCTHKOMN M KaK




€€ TOJIYYHUTh MPU UCTIBITAHUSIX ?

49 | Kak onpenenuTh MOIIIHOCTh Ha HACOCHOM M TYPOMHHOM JIOMACTHBIX
Konecax?

50 | Yto Takoe KIIJI, mepenaTouHoe OTHOIIIEHUE, CKOIBKEHUE U KaKast
MEXy HUMH CBSI3b?

51 | Yro Ha3wIBaeTCsa 00BEMHBIM HACOCOM, KaKH€ Bbl 3HAETE 00HEMHBIE
Hacockl? UTo Ha3bIBaeTCsl XapaKTEpUCTUKOW 0OBbEMHOI0 Hacoca?
M300pa3ute XapakKTepUCTHKY ITOT0 HACOCA.

52 | Yro Takoe Koa(hPHUITMEHT MOMEHTA U KaK €ro ONpeIenuTh?

53 | Kakue rugpomydThl Ha3bIBAIOTCS PErYIUPYEMBIMU?

54 | Ha3oBuTe U MOSCHUTE OCHOBHBIE TEXHUYECKHUE IOKA3aTEIN 005- IIK-12, TIK-15,

€MHBIX HaCOCOB.  UTO Ha3bIBAECTCS HAIIOPHOM XapaKTEPUCTUKOU TK-16
00BEMHOTO HEPETYJIMPYEMOTro Hacoca, KakoBo e€ rpaduyeckoe
n3zo0paxenue?

55 | Uro takoe ko3(PHUIMEHT yTedeK Hacoca M KaK OH CBSI3aH C
00bEeMHBIM KOI(DPHUITMEHTOM  TOJIE3HOTO JACHCTBUA?

56 | Hamuimute ¥ MOSICHUTE YpaBHEHUE HATIOPHOW XapaKTEPUCTUKH OK-7, OIIK-4,
o0BemMHoOro Hacoca. Kak ornpeneiauTs MOIIHOCTh IPUBOJAHOIO gE?S 1‘?15—_1162'

JBUT'aTCIIA 00BEMHOI'0 HACOCA 10 €TO InmapamMeTpam.

Kpurepun oueHKH 3HAHMI CTY/IEHTOB Ha 3a4yeTe

OueHka «3a4TeHO0» BBICTABIIAETCS CTYAEHTY, KOTOPBIN

- IPOYHO YCBOMJI IPEAYCMOTPEHHBIN MTPOTPAMMHBII MaTepural;

- IIPaBUJIBHO, apI'YMEHTUPOBAHO OTBETUII Ha BCE BOIIPOCHI, C IPUBEICHUEM IIPUMEPOB;

- MoOKa3aj TIyOOKHE CHCTeMAaTH3UPOBAHHBIC 3HAHUS, BJIAJICET MPUEMaMHU PACCYXKIEHUS U COMOCTABIISIET
Marepuall U3 pa3HbIX MCTOYHUKOB: TEOPHUIO CBA3BIBAET C NMPAKTUKOW, IPYTMMHM TEMaMH JTaHHOTO Kypca,
JIPYTUX U3Yy4aeMbIX MPEIMETOB

- 0e3 OmMOOK BBIMOJHUI MPAKTUYECKOE 3a/IaHUE.

OO0s3aTeNbHBIM YCIIOBUEM BBICTABJICHHOW OIEHKH SIBJISIETCSl MpaBUJIbHAs pedyb B OBICTPOM HIIH
YMEPEHHOM TEMIIE.

JlOnOTHUTENBHBIM YCIIOBUEM TOJIYYEHHS OLIEHKH «3aYTE€HO» MOTYT CTaTh XOPOIIWE YCIEXU IMpPHU
BBHITIOJTHEHUH CaMOCTOSITENIbHOM U pacueTHo-rpaduueckoit paboThl, cucTeMaTHuecKas akTUBHas paboTa Ha
Ja00paTOPHBIX 3aHATHUSIX.

OueHka «He 3a4YTEHO» BBICTABIIECTCS CTYAEHTY, KOTOpbld He crpaBwica ¢ 50% BompocoB u
3alaHnil OuseTa, B OTBETaX Ha JPYrHe BOMPOCHI JTOMYCTHII CYIIECTBEHHBIE OMMOKA. He MOXXEeT OTBETHUTH
Ha JIOIIOJIHUTEIIbHBIE BOIIPOCHI, IIPEAJIOKEHHBIE IIPETIO1aBaATEIEM.

O1ieHUBAeTCS KQUECTBO YCTHOW M MUCHMEHHOW pEYHM, KaK M MPHU BBICTABICHUU MOJIOKUTEIBHOU
OILICHKH.

Kpurepun oueHKH 3HAHUH CTyeHTAa Ha JK3aMeHe

Onenka «OTJIHYHO) BBICTABIIIETCS CTYJCHTY, MOKa3aBLIEMY BCECTOPOHHUE,
CHUCTEMATHU3UPOBAHHBIC, TIyOOKHE 3HAHUS y4eOHOM MpOrpaMMbl JUCIHUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSITh UX Ha MPaKTUKE MPU PEHICHUH KOHKPETHBIX 3a7ad, CBOOOJHOE U MPaBUIHHOE OOOCHOBAHUE
MIPUHATHIX PEIICHUI.

OueHka «XOpoWIO» - BBICTABISETCA CTYJAEHTY, €CJId OH TBEPJIO 3HAET MaTepuall, IPaMOTHO U IO
CYILIECTBY H3JIaraeT €ro, yMeeT MPUMEHATh MTOJYYCHHbIE 3HAHUS HA TPAKTUKE, HO JIOMYCKAET B OTBETE WJIU
B PEIIECHUU 33J1a4 HEKOTOPBIE HETOYHOCTU, KOTOPHIE MOXKET YCTPAHUTHh C MOMOILIBIO JOMOJHUTEIBHBIX



BOIIPOCOB NPENOABATENS.

OneHka «yAOBJIETBOPHTEJbHO» - BBICTABISETCA CTYIEHTY, IMOKa3aBuleMy (¢parMeHTapHbIH,
pa3po3HEHHBIN XapakTep 3HaHUM, HEIOCTaTOYHO MpaBHJIbHBIC (OPMYIUPOBKH Oa30BBIX IMOHATHUH,
HapyLIEHUs JIOTUYECKOW MOCJIEI0BATEIbHOCTH B U3JI0KEHUH IPOIPaMMHOI0 Marepuaia, HO P 3TOM OH
BJIaJIC€T OCHOBHBIMHU pa3JielaMd Y4eOHOW MpOrpaMMbl, HEOOXOAUMBIMU ISl JajdbHEUIIEro oOydeHHs U
MO>KET IPUMEHATD MOJIyYE€HHBIE 3HAHUSI 110 00pa3ily B CTAHIAPTHON CUTYaIUH.

OuneHka «Hey/10BJ1eTBOPUTEIbHO)» - BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HACT OOJbIICH YacTH
OCHOBHOTO coflepaHusi y4eOHON mporpamMmbl JUCHHUIUIMHBL, JOMyCKaeT rpyOble OIHUOKU B
(bopMyIHpPOBKaxX OCHOBHBIX MOHSATUN TUCHMIUIMHBI U HE YMEET HCIIOJIb30BaTh MOJYyYCHHbIC 3HAHHS MpPU
pELIEHUU TUIOBBIX IPAKTUYECKUX 3a]1a4.

8. YueOHo-MeTOAMUYEeCKOe U MH(POPMAITUOHHOE OOecTiedeHre TUCHUILTHHBI

a) OCHOBHAasl JIUTepaTypa

1. Kyzuenos B.A. OCHOBBI THIpOTra30IMHAMUKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocobdue/
Ky3nenoB B.A.— DnekTpoH. TekcToBble JaHHbIe.— benropoa: benropoackuii rocynapcTBeHHbIN
texHonornueckuii yausepcuter um. B.I'. lllyxosa, ObC ACB, 2012.— 108 c.— Pexum nocryma:
http://lwww.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

2. AnngpmwxueBckuil A.A. MexaHuKa ®UJKOCTH U raza [ DJIeKTpOHHBINA pecypc]: yuedHoe mocodue/
AHAPUKUEBCKUN A.A.— DJIEKTPOH. TEKCTOBBIE JaHHbIe.— MuHCK: Boitsimas mkoia, 2014.—
207 c.— Pexum nocryma: http://www.iprbookshop.ru/35498.html.— DBC «IPRbooks»

3. MexaHuka )XHJIKOCTH U ra3a [DIeKTpOHHBIN pecypc|: METOAMYECKHE YKa3aHus/ — DIIEKTPOH.
tekcToBbie fanHbie.— CII0.: Cankt-IleTepOyprckuii rocyapCTBEHHBIN apXUTEKTYPHO-
crpoutenbHblid yauBepcutet, 9bC ACB, 2013.— 31 ¢.— Pexxum nocryma:
http://lwww.iprbookshop.ru/26873.html.— 3BC «IPRbooks»

4. CasunoBckux A.I'. I'mapasnuka [I1aeKTpoHHBIN pecypc]: yueoHoe mocobue nst CI10/
CasunoBckux A.I'., Kopobeiinnkosa 1.1O., HoBukoBa J[.A.— DIeKTpOH. TEKCTOBBIC JaHHBIC.—
Caparos: [IpodobpazoBanue, 2019.— 168 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

5. Kapenun B.C., Typayes P.A-B., Hcaes X.A. M3mepenne ruipocTaTHYeCcKOro AaBieHus |
JKCIEpUMEHTaIbHOE MOATBEpKAeHUE 3aKkoHa [Tackans.- Metoa. ykas. k 1a0. padote Uzn. [THU
2009 r.

6. HcaeB X.A. Penienne THIIOBBIX 3a/1a4 1O THApaBIUKe (TuapocTatuka). Metoxn pexom. M3a. [THU
2008 r

7. WcaeB X.A. Pemenne THIOBBIX 3a/1a4 10 TuApoauHamuke. Meroa pexom. Uzn. I'THU 2007 r.

8. MHcaeB X.A., Maromagoa M.X. I'mapoaunamuka Kypc nexuuii.- U3n. [THU 2010 .

0) 10MOJIHUTEIbHASA JIUTEepaTypa

9. HlenkoBaukoB M.C. ['uapocTaHINK U THAPOMAIITHHBI [ DNEKTPOHHBIN pecypc]: Kypc JeKIuit/
[[TenkoBHMKOB M.C.— DI€EKTpOH. TEKCTOBbIE JaHHbIe.— MockBa: MOCKOBCKasi rOCy/1apCTBEHHAS
akajemMus BogHoro Tpancmnopta, 2009.— 105 ¢c.— Pexum moctyna:
http://www.iprbookshop.ru/46700.html.— 3BC «IPRbooks»

10. 3yiikos A.JI. 'mapasnuka. Tom 2. HanopHble 1 OTKpPBITBIE TOTOKH. [ HIpaBIiKa COOpYKEHUI
[DnexTpoHHbIH pecypc]: yueoHuk/ 3yiikoB A.JI., Bonruna JI.B.— DnekTpoH. TeKCTOBbIE
nanasle.— Mocka: MUCU-MI'CY, 5bC ACB, 2018.— 400 ¢.— Pexwum nocryna:
http://lwww.iprbookshop.ru/86298.html.— 3BC «IPRbooks»

11. CaBunosckux A.I'. ['mapasiuka [ DaekTpoHHBIH pecypc]: yuebHoe nocooue ans CI1O/



12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

CaBunoBckux A.I'., KopoGeitnukosa W.10., HoBukosa J[.A.— DIEKTPOH. TEKCTOBBIE TaHHbBIC.—
Caparosg: [IpodoOpazoBanue, 2019.— 168 c.— Pexum gocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

I'nyxoB B.C. OCHOBBI rHIpaBIMKH U TEIUIOTEXHUKU: Paznen 1. OCHOBBI TUIpaBIUKU
[DnexTponHbIi pecypc]: yueobHoe nmocodue/ I'myxor B.C., Qukoit A.A., [lukas .B.— DnextpoH.
TEKCTOBBIC JaHHBIE.— ApMaBHUp: APMaBUPCKUN TOCYIapCTBEHHBIN NIEarorHIeCKil YHUBEPCUTET,
2019.— 252 ¢.— Pexwum nmoctyna: http://www.iprbookshop.ru/82446.html.— DBC «IPRbooks»
Koznos C.H. Pacuer paguaabHBIX U OCEBBIX CHUJI B HIEHTPOOESKHBIX HACOCAX [ DIEKTPOHHBIN
pecypc]: MeToIu4YecKre yKa3zaHusi K KypCOBOMY U JUILIOMHOMY IPOCKTHPOBAHUIO IO KYPCY
«Teopus u pacuet nonactHeIX ruapomamny/ Kozmos C.H., [TerpoB A.11.— DieKTpoH. TEKCTOBBIE
JnaHHble.— MockBa: MOCKOBCKUI IOCY/IapCTBEHHBIA TEXHUYECKUN YHUBEpCUTET UMeHU H.O.
baymana, 2008.— 32 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/31534.html.— DBC
«IPRbooks»

Pazunos KO.W. I'mapasiuka 1 ruipaBiInvecKue MalluHbl [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Pazunos 10.U., Cyxanos I1.I1.— DnekrpoH. TekcToBbie nanHble.— Kazanb: Kazanckuit
HAIMOHAJILHBIN MCCIIEI0BATENbCKHIIA TeXHOMOTHUECKUH yHuBepcuteT, 2010.— 159 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/61839.html.— 3BC «IPRbooks»

YnoBun B.I'. 'mapasnvka [DnekTponHbIi pecypc]: yauedHnoe mocodue mist CI10/ Yaosun B.I'.,
Opnenbax M.A.— DnexTpoH. TekcToBble nanHbie.— Capatos: [Ipodobpazosanue, 2020.— 132 c.—
Pexxum noctyna: http://www.iprbookshop.ru/91861.html.— 3BC «IPRbooks»

CHapeB A.U. Pacuets! mamuH u o0opyaoBaHus s 100b14M He(TH U raza [ DJIeKTpOHHBIH pecypc]/
CHapeB A.1.— DnekTpoH. TekcToBble JaHHble.— MockBa: Undpa-Umxenepus, 2013.— 232 c.—
Pexum noctyna: http://www.iprbookshop.ru/13545.html.— 3BbC «IPRbooks»

YnoBun B.I'. Hacocsl [DnekTpoHHBIH pecypc]: METOANYECKHE yKa3aHus K 1a00paTOpHBIM
paboram/ Y nosun B.I'., [Tukynes U.A., Jlokmmaa O.JI.— DIeKTpOH. TEKCTOBBIE JTaHHBIC.—
OpenOypr: Openodyprekumii rocynapctBeHHbii yauepcutet, ObC ACB, 2008.— 25 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/21613.html.— 3BC «IPRbooks»

Hcaes X.A. Pemenne TunoBeIx 3aga4d no ruapoanHamuke. Merog pexkom. M3a. I'THU 2007 r.

Hcaes X.A., Maromanosa M.X. I'mpponunamuka Kype nexnuii.- Usn. ITHU 2010 r.

Manaea M.3. Maromaznosa M.X. IlopuineBble U ieHTpoOexkHbIe Hacochl. [IpumMepsl pacuera.
Meton pexom. U3n. ITTHHU 2007 r.

Maromaznosa M.X. UcaeB X.A.Metoanuecknue ykazaHus K BbIIIOJIHEHUIO KOHTPOJIBHBIX padoT 1o
aucuuIuinHe «l'mapaBiukay.

Kapenun B.C. Typnyes P.A-B Onpenenenre onbITHBIM ITyTeM cllaraeMbiX ypaBHeHus /. bepaymnu
Merton. ykas. k nab. pabore. U3a. [THU 2010 r.

B) IPOrPaMMHOE H KOMMYHHMKAIIHOHHOE o0ecrevyeHue
1. DnexTpoHHBI KOHCIEKT JEKIHH M 3JIeKTPOHHO-OOYYAIOUIMi KOMIUJIEKC IO JUCHUIUIMHE

«MexaHuKa )XHUJIKOCTH U ra3an.

2. Tectnr AJIs1 KOMITBIOTCPHOTO TCCTUPOBAHUSA CTYACHTOB

r). HWurepHer pecypcbi: MHTEepHET pecypc - WWW.QStOU.IU srmeKTpoHHAss OMOIMOTEeKa
OBC «IPRbooksy, «kKoHCynbTaHT CTyeHTA»

I'maporazoannammuka
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http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMMSiu1KWnki_F2dTsQLMVrKypJ-vihqM9&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdTlKSU1ENno5SmhiWG1hcmRXSXBVeGhsV2VPLXdXVktFSGdvck1iVFQ4VHprbkdyR0RZdV9teHF3NXVvc1NRZ0p2Q0QwUHpqZUZiN29UNkJNT2RNOXc&b64e=2&sign=614f38639aabe9e1f4bda4bff30ceb75&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474592360&mc=4.133931406291106
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9. MarepuajJibHO-TEXHUYECKOE 00ecneYeHue 1 CIUITHHbI
1 Knacc ¢ mnepcoHalbHBIMH KOMIBIOTEpaMM JUISI IPOBEACHMSI NPAKTUYECKUX 3aHATHI
BHPTYaJIbHBIX J1a00OpPaTOPHBIX PadoOT.

MexaHHMKa KHUJAKOCTH U ra3a (Hanuyue odopynosanusi u TCO)

1. TunoBoii KOMILIEKT y4eOHOT0 000PYAOBaHUS: CTEH/I THPABINYECKUN YHHBEPCATbHBIN
"DxcnepuMeHTanbHas MexaHuka xxunkocta" OMIK-09-14JIP-01 (14 mabopaTopHbIX
pabor)

2 Tunoo# kommiekT yue6HOro odbopynoBanus: «3mMepenue qaBieHui, pacxo10B U
TeMmreparyp B cuctemax razocuadxenusi» UCI JIPT-012-12JIP-IIK (12 naGopaTopHbix
pabor)

3 Buptyanbsubie 1aboparopubie padbotsl: «Jlabopartopusiit komiieke ['uapasnukay;
«uapoMamuHel ¥ THIPONIPUBOIEDY; «lccaenoBaHne OTKPBITOTO MOTOKAY;
«'uppaBianueckoe MOJIEIMPOBAHUE KOJBIEBBIX, TYMUKOBBIX, HIIM KOMOMHUPOBAHHBIX
TPYOOIIPOBOJHBIX CETEW.

IIporpammHeIii TabopatopHblil KomIuieke "I'napasnuka’ (45 mabopatopHbIX padboT)

4 Kommuiektsl niiakatoB (pazmep 560x800 Mm):

4.1 | KommuekT mnakaroB «[ uapasnuka u ruaponpuBoay» 560x800 mm, 16 mir.
N3zo0pakeHne HaHECEHO HA IDTACTUKOBYIO OCHOBY TONIIUHOM 4 MM 1 pa3zMepom 560x800 mm. M300pakenue obnamaet
BOJOCTOMKMMU cBoMcTBaMU. Kaxk/Iblii My1akaT MMEET 3JIEMEHThI KPEIUIEHHUS K CTEHE.

5 3J1eKTp0HHI>Ie IVIAKATBI JleMOHCTpaIMOHHbBIE KOMITIEKCH Ha 0a3e MyJIbTUMEANa-MPOEKTOpa (KOMIIIEKT
JJIEKTPOHHBIX Tu1akaToB Ha CD, MmyneTumenna-npoekrop BENQ, HoyTOYK, 9kpaH 1,5x1,5 M):

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

IIpe3enTaumu:

OcCHOBBI IPUKJIATHON T'HJIPABIMKHU;

['uapaBaruecKue MOTepH Mo JUIMHE TPYyOOnpoBOIa;

Hacocwl u THAPOIPHUBOABL

Jlekuuu 1o pa3zieny ruipaBIndeCcKue MalIuHbl

OB IWIN|F-

['uaposnekTpcTaHIn
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