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1. Iean u 3aaa49u AU CHUIINHBI

Llenpio M3y4eHUs NUCLUIUIMHBI «MeXaHHWKa >KUAKOCTH W ra3ay» sBiseTcs (OpMHpPOBAHUE,
HEOOXOIMMOM HaudaabHOW 0a3bl, 3HAHWK O 3aKOHAX PABHOBECHS M JIBWDKCHHS JKHJIKOCTEH W Tas3a,
npuoOpeTeHne CTyACHTAaMH HAaBBIKOB pacyeTra Cuil, JEHCTBYIOIIMX Ha CTEHKH pPE3epBYapoB,
THAPABIMYECKOTO pacyeTa TPyOOINPOBOJOB pa3IMYHOTO HA3HAYCHMsI I CTAllMOHAPHBIX M
HCCTaI_[I/IOHapHBIX pe)KI/IMOB TCUCHUSA )KHHKOCTCﬁ, pemeHI/m TCXHOJIOTHYCCKUX 3a1a4 He(l)TeFaBOBOFO
MPOM3BOJICTBA, 3a/lad OOpPHOBI C OCIOXHEHUSIMH M aBapHsIMH, KOTOpPbIE MOTYT BO3HHUKHYTHh B
FI/II[pOI[I/IHaMI/I‘-IeCKI/IX CUcTremMax. I/ISY‘-ICHI/IC JOUCHUIIJIIMHBI ITO3BOJIACT C(i)OpMI/IpOBaTB y CTYI[CHTOB
KOMIUICKC 3HAHUH, HEOOXOIUMBIX JUIsi PEIICHUS MPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX, HAYYHO-
HUCCICA0OBATCIIbCKUX, HpOGKTHBIX nu 3KCHJIyaTaI_II/IOHHBIX 3a1a4 OTpaCJII/I, B TOM 4YHUCJIC CBA3AHHBIX C
MMOCTPOCHHUEM TPOEKTOB Pa3pabOTKH MAaITHHOCTPOUTEIBHBIX IMPOM3BOJCTB W PEMOHTHBIX IIEXOB H
y‘-IaCTKOB pa3HI/I‘-IHBIX OTpElCJICfI HpOMbIH_UIeHHOCTI/I, OILICHKHN HapaMeTpOB TCUCHHUA B TCXHOJIOTUYCCKUX
poreccax MaluHOCTPOUTEILHOTO TIPOU3BOJICTBA.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 06pa30BaTe/IbHOI IPOrpaMMBbl:

VYyebnaga pmuciuiuinHa «MexXaHHKa S>KHIKOCTM M ra3a» OTHOCHUTCA K 0a30BOH 4YacTH
MaTeMaTUYeCKOr0 W €CTeCTBEHHOHay4yHOro nukia B ydeOHoMm maHe OIl nampaBnenus 08.05.01
«CTpOUTENHCTBO YHUKAIBHBIX 3JaHUN U COOPYXKEHUU» M TMPEAYyCMOTpEeHa ISl U3YyYEHHUS B TSITOM
cemecTpe. B TeOpeTHKO-METOI0JIOrMYECKOM U MPAKTUYECKOM HAIpaBJICHUM OHA TECHO CBfA3aHa CO
CJIENYIOIMMU IUCIUIUIMHAMU y4eOHoro miana: Maremaruka, @usuka, Unpopmaruka, CtpoutenbHas
MexaHuka, MexaHuka TpyHTOB, OCHOBBI TEXHOJOTMM BO3BEACHHUS 3aHUA U CIELHAIBHBIX
coopyxernmii, OOcieIOBaHWE U UCIHBITAHUE COOPYXKCHUH, OKCIUTyaTalusi W PEKOHCTPYKIUS
COOPYKEHUM U JIp.

3. Ilepeyenb MIAHHPYEMBIX Pe3yJIbTATOB O0y4YeHUS] MO JMCHMILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii
Tabauna 1

Koa nmo OII HNupukatopsl focTHKeHUs /

IlnanupyemMble pe3yJbTaThl 00y4eHHs 0 gucuumiinbae (3YB)
Oo6menpodeccuoHaTbHbIE KOMIIETEHIMHU

OIIK-1  Cnocoben OIIK-1.1 3Haer OCHOBHBIE 3aKOHbl MAaTeMaTHYECKUX U
pemars MpHUKJIaJHbIe | €CTECTBEHHBIX HAyK, HEOOXOIUMBIX [UJIsl PEIICHHsS THUIOBBIX 3aj]ad
3aJjauu CTPOUTENBHOM | NpodecCHOHAIbHON AeITeNbHOCTH;

OTpaciid, HCIOIB3Ys OIIK-1.2 YMmeeT mpuMeHATh OCHOBHBIE 3aKOHBI MAaTEMAaTHUUECKHUX
TEOPUI0O W METOJbl | M €CTeCTBEHHBIX HAyK JJIs pealli3aliy MPOCKTHBIX PElIeHu B 001acTH
dbyHIaMEHTAIBHBIX MIPOCKTUPOBAHUS U IKCIUTyaTalluM YHUKAIBHBIX 3[JaHUN U COOPYKEHU;
HayK OIIK-1.3 Brnaneer MeToaMH HUCMOIb30BAHUS 3HAHUN OCHOBHBIX

3aKOHOB MATCMAaTHYC€CKUX W CCTCCTBCHHBLIX HAYK [JIA PCHICHUA
CTaHJAPTHBIX 3a7a4 B OOJIACTH CTPOUTENbCTBA YHUKAIBHBIX 3AaHUN U
COOPYKEHHIA.




4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThl

Taoauna 2
Bcero CeMmecTpsl
Bup yueOHoii paboTbl 4yacos/3a4.el. 5
(01010) (01010)
AyauTOpHBIE 3aHATHS (BCEro) 51/1,41 51/1,41
B tom uuce:
Jlexuuu 34/0,94 34/0,94
JlaboparopHbie pabOTHI 17/0,47 17/0,47
CamocTosiTe;ibHasi paboTa (Bcero) 93/2,58 93/2,58
B ToMm uncne:
PacuetHo-rpadudeckue padboThI 30/0,83 30/0,83
Jlokmae! 20/0,55 20/0,55
H(unu) opyeue 6uovt camocmosmenvHol pabomi:
[ToaroroBka K J1abOpaTOpPHBIM paboTamMm 23/0,63 23/0,63
[ToaroroBka K 3a4eTy 20/0,55 20/0,55
Bua oryeTHOCTH 3a4yerT 3a4erT
Obmas Beero B yacax 144 144
TPY10eMKOCTh
AHCIANIAALL Bcero B 3a4. exMHHIIAX 4 4
5. Conep:xxanmne IMCHUILIAHBI
5.1 Pa3gesibl JUCHHUIIMHBI U BUAbI 3AHATHA
Ta6auna 3
Yacsl
Yacsl Yacbl
Ne HaumeHoBaHue pa3jesia NPaKTHYECKUX Bcero
JIEKIIUOHHBI Ja0opaToOpPHbI
n/n JMCHUIIIMHBI . (ceMMHAPCKHX) . 4acoB
X 3aHATHI . X 3aHATHIA
3aHATHIH
00 00 00 00
1 I'uapaBnvka. MexaHHKa KUIKOCTH. 2 1 3
2 I'mapocratuka.
4 2 6
CuJIbl 1aBJIEHHS KHUIKOCTH.
3 I'unponunamuka. Kunematuka 4 4 8
KHJIKOCTH.
PexxuMbI IBMKEHUS SKUIKOCTH U
4 OCHOBBI THIPOTUHAMIYECKOTO 4 4 8
I'njipaBiInyecKre OTEPH OO0
Hcreyenue xuakocTu yepes
5 OTBEPCTHS M HACAJIKH. 4 4 8
I'unpaBnuyeckuit ynap.
Mexanuka raza. ®uznueckue
6 cBoiicTBa ra3os. CTaTuka ¥ JUHAMHKA 4 4
rasos.
7 AdpoarHaMUKa NHXXEHEPHBIX CETEH. 4 2 6
8 ApXUTEKTYPHO-CTPOUTEIbHAS 4 4
adpOIMHAMHKA.
9 OunbTpanus raza. 4 4
BCEI'O: | 34 17 51




5.2 JIeknMoHHbIE 3aHATHSA

Taoauna 4

n/n

HaumenoBanue pasgesia
AMCHUIIMHBI

Coaep:xanue pasgesa

2

3

T'unpaBnuka. Mexanuka
JKUAKOCTH.

[Ipeamer rumpaBauku u rugpoMamuH. [IpuMeHeHue u 3HaUYCHHE
THJPABIMKH B COBPEMCHHOM CTPOUTENbCTBE. (OCHOBHBEIC (DU3MUECKUE
CBOMcTBa XuAKOCTEH M razoB. IloBepxHocTHOE HaTskeHue. MneanpHas
XKUAKOCTh. HPIOTOHOBCKHE JKUAKOCTH. 3aKOH BSI3KOTO TpeHms HpioToHa.
Kanunnspusie sinenust. HanpsikeHust 1 CUIIBI, JEHCTBYIOIINE B )KUIKOCTAX
1 Ta3ax.

I'mppocraruka.
Cubl 1aBiIeHUS
JKHUIKOCTH.

I'unpocrarnka. CBOWCTBO [aBJICHHS B HEIMOIBIDKHON KUIKOCTH.
OOmiue 3aK0OHBI M ypaBHEHUSI paBHOBECHS JKUIKOCTEH U ra3oB. [laBieHue
YKUJKOCTH Ha IJIOCKHE M KPUBOJIMHEHHBIE CTEHKH.

VYpaBHeHue Oiliepa paBHOBecUs XKuUAKOCTU. [loBEpXHOCTH paBHOIO
napneHus. OCHOBHOE ypaBHEHHUE ruapoctaTukd. 3akoH llackamns. Cuiibl
JaBJICHHUA KHAKOCTH Ha IIJIOCKHEC U KpHBOHHHCﬁHBIe CTEHKH. 3aKOH
Apxumena. [InaBanue Tern.

I'unponnHamuka.
KunemaTtuka >KHIKOCTH.

Buner gBwxkeHus kuakoctd. OCHOBHBIE MOHSITHS KHHEMAaTHKHU
KUIKOCTH OCHOBHBIE KHHEMAaTHYECKHE XAapaKTEPUCTHKH IIOTOKOB
XKHUIKOCTU U Taza. MeToabl NCCIEN0BaHUS ABIKCHUS KHUIKOCTU. Y CJIOBHUE
CINIOIITHOCTHU u YpaBHCHUEC HEPA3pPbIBHOCTH. YcraHoBuBIIIEECS u
HeyCTaHOBHBIIeecs ABKeHHe. OCHOBHOE YpaBHEHHE HEYCTaHOBUBILIET OCS
JBIDKEHHS [UIs1 DJIEMEHTapHON CTPYHKH M Ui HOTOKA XuAKocTH. [lonsaTue
0 TepexogHbIX mpoueccax. [loTok xuakoctd. CpemHsisi CKOpPOCTb.
VYpaBHenue pacxona. JluddepeHnuaribHOe  ypaBHEHHE — JIBMDKCHUS
HJealbHOM )XKUAKOCTU. Y paBHEHUE bepHyuu 11 uaeanbHON U peaibHOI
xunkoctd. Kospouument Kopuonuca. PaBHOMepHOE M HEpaBHOMEpHOE
JABWKCHHUEC )KUIKOCTU B OTKPBITHIX KaHajlaX.

PesxuMEbl IBIDKEHNS
KUIAKOCTU U OCHOBBI
THIPOAMHAMHYECKOTO
I'uapasnuyeckue moTepu
moa00us.

PexxuMbl ABMKEHHUS JKUAKOCTEH M ra3oB. [loTeHIManbHOe IBUKEHHE.
JlamuHapHBIH U TYpOyJNEHTHBIH pPEXUMBI JBIDKEHUS >KHIKOCTH. YWCIO
Petinonbaca. OCHOBBI TEOpPHM THAPOJMHAMHYECKOTO moaoous. [lotepu
Haropa B TpybOax. ®opmyina. IllepoxoBaTocTh CTEHOK, a0OCOJIOTHAs U
otHocuTenbHasd. I'papukm Hukypamse m Mypuna. OCHOBHBIE BHBI
MeCTHBIX conpotuBieHnid. KoaddunmeHt MecTHbIX moTepb. MHaMHKa
BSI3KOH M HeBs3KOH xuakocTH. Cucrema auddepeHranbHbIX IBIKSHHS
HeBs3KOW Jkuakoctu (Dinepa) u Bszkon xuakoctd (Haepe—Crokca).
OOmue cBeneHHs O THAPABIMYECKMX NOTepsX. Bumbl ruapaBimueckux
norepb. TpyOka Iluto, pacxomomep Benrypu. OcHOBHOe ypaBHEHHUE
PaBHOMEpPHOTO JBIDKEHUS B OTKPBITHIX pyciax. [lomysmmupuueckas
Teopus TypOyJIE€HTHOCTH. HuddepenunansHoe ypaBHEHHE
HEPaBHOMEPHOTO JIBKEHHS W €r0 MHTErpUpoBaHHE. 3aKOH COXpPaHEHUS
KoJnuecTBa ABMKEHUS. OCHOBHOE ypaBHEHHE PaBHOMEPHOIO JIBHMKEHMSL.
[ToTepu naBneHMs Ha TPEHUE NIPH IBUKEHHUH KHUJIKOCTEH U Ta30B.

Hcredenne sxuakocTu
4yepe3 OTBEPCTHS ’
HaCaJKu.
I'mnpasnuueckuii ynap.

HcTeuenne uaKocTu 4epe3 OTBEPCTHS U HACATKU.

lunpaBnudeckuii ymap. BHe3amHoe pacmmpenne TpyOwl (Teopema
Bopna). Auddyzopsl. Konena. [IByxdasznsie notoku xuakoct. CuiioBoe
BO3/JCICTBHE IOTOKAa HAa TBEPJbIE YacTUIBL. Pa3MbIBaromas CKOpPOCTb.
JIBmkeHne J[OHHBIX W B3BEIICHHBIX HAHOCOB B BOJHOM ITOTOKE.
l'unpasnnyeckas kpynHocTs yactuil. Teopus TypOymnentHoctu [Ipanaris.
I'padux Hukypanze. MecTHbIe COTPOTHUBIICHUSI.

Mexanmnka rasa.
dusnyeckue CBOMCTBA
ra3oB. CTaTuka u
JMHAMHKA Ta30B.

AspoanHamuka. MexaHuka rasa.

Ousnueckue cBorcTBa ra3oB. CraTuka rasza. [Ipubops s u3MepeHus
JMaBIECHUA. OMIOpHl JaBlieHus. lIpuBeneHHOEe CTaTWdecKoe JIaBJICHHE.
Junamuka raza. CioBapp a’pOJAMHAMHUYECKMX TEPMHMHOB. YPaBHEHHE
HEpa3pbIBHOCTH TMOTOKA. llpuBeneHHoe momHOEe [aBieHne. PasHoCTh
JTABJIICHUHN M IOTepH aBieHus. PexXrMbl IBIKEHUS ras3a.
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7 AsponrHaMuKa Pacuer cuctem ¢ ecrecTBeHHOM TATOM. Pacuer cucTteM ¢ eCTeCTBEHHOU
HWHXCHEPHBIX CETEH. LHUPKYJISIITUEH.
ApXUTEKTYpHO- BerpoBoe mpaBnenue. As3poAMHAMUYECKHE KO3(G(HUIUMCHT. IOPhI
8 CTpOUTEThHAS BETPOBOTO JABJICHUS 110 TIOBEPXHOCTH 3/IaHHUS.
a3pOJIMHAMUKA.
9 @unpTpanus rasa. CkopocTh ¢GunbTpanuu ra3a. 3akon Jlapcu.

5.3. JlaGopaTopHble 3aHATHSA

Tabéauua 5
Ne HaumenoBanue pasgeJia
HanMeHOBaHuUe J1a00PATOPHBIX PadoT
n/n JUCIHUIIIHHBI

1 I'mapasnnka. Mexanuka | Bjjp*, Hsmepenue THIPOCTATHYECKOTO JIABIICHIISI u

KHIKOCTH. 9KCIIEPUMEHTATLHOE MOATBEPIKACHUE 3aKoHa [lackais
BJIP. Cuna paBneHusi KUIKOCTH Ha IUIOCKYIO moBepxHocTh BJIP.
I'mapaBnuyeckuii mpecc.

2 I'mapocraTuka. BJIP. Omnpeznenenue MIOTHOCTEH HECMEIIMBAIOIIMXCA XKUIAKOCTEH B

CuIbl JaBlieHMs )KUJKOCTH. | COOOMIAIOMIUXCS COCyaax
BJIP. OtHocuTeNnbHOE PaBHOBECUE >KHIKOCTH BO BpPAIIAOIIEMCS
cocyjie
BJIP Ompenenenue ONBITHBIM MyTeM claraemblX ypaBHeHus [l

3 I'mapoxnHaMuKa. Bepuysuu.

KuHeMaTHKa KHIKOCTH. VYpaBuenne beprymmn. TapupoBka pacxomomepa BeHTypwm.
(Peanvnas)
BJIP.  DOxkcnepuMeHTanbHas  WUIIOCTpAlUs  JaMUHApHOTO U
Pexumbl JIBWKEHHS | TypOYJICHTHOTO PEXHMOB JBWKCHHUS IKHIKOCTH, OIpE/ACIeHUE
HKHUJKOCTH " OCHOBBI | 3aKOHOB COIIPOTHBIIEHUSI KpUTHUYECKOTo uncia PeliHombaca.

4 TUAPOIUHAMHYECKOTO UccnenoBanue pexxuma IBUXKEHUA KUIKOCTH» (PeanpHast)
I'mnpaBnuyeckue notepu | BJIP. “Omnpenenenne 3aBUCIMOCTH MEX]Ty THAPABINYECKUM YKIOHOM
momoous. Y CpeHEHN CKOPOCTHIO MPH TYPOYJISHTHOM JBH)KEHUH BOIIBI

BJIP. “HccnemnoBanue mporiecca MCTEUSHHUS dYepe3 Majoe Kpyrioe
OTBEPCTHEC Y BHEITHUH IWIMHIPUYECCKUIN Haca10K”
HcredeHne ®KUAKOCTH U3 MATBIX OTBEPCTUH B TOHKOW CTEHKE cocyla
Ucreuenne xunkoctu vepe3 | B armocepy. McreueHne KUAKOCTH W3 OONBIINX OTBEPCTHI B
5 OTBEPCTHSI U HACAJIKH. atMocdepy.

I'mppaBnuyeckuit ynap.

[IpoxoskaeHune KUAKOCTH Yepe3 CyXKarolllee YCTPOMCTBO - iuadparmy

(Peanvnas)

BJIP. DxcnepuMeHTalbHOE HU3yY€HHE MPSIMOTO THAPABIMYECKOTO
yJapa B HAIOPHOM TPyOOIpoBoze

*BJIP — BupTyanbHas 1abopaTtopHas paboTta

5.4. IlpakTHyecKkue (CEMMHAPCKHE) 3aHATHS He MPe1yCMOTPEeHbI




6. CamocrosiTejibHasi paboTa CTYJAE€HTOB MO IMCUMUILINHE

6.1 Tembl 111 CAMOCTOSITEJILHOTO H3y4YeHHS

Tabéauua 6
Ne
i TeMbl 17151 CAMOCTOSATETLHOTO H3yYeHHs
I'uapocraTiyeckre 3aKOHBI JUISL  KWAKOCTH, HAXOMASIIEHCS B OTHOCHTEIBHOM IIOKOE.

1 JuddepeHnmansiple ypaBHEHHE MOBEPXHOCTH PABHOTO JABJICHUS B KHUAKOCTH OTHOCHTEIBHBIH

TIOKOW JKUIKOCTH HaXOMSIIEHCS B pe3epByape, IBMKYIIEMCS [0 HAKJIOHHOW IUIOCKOCTH C

YCKOPCHHUEM.
2 [InaBanue Ten. 3akoH Apxumena.
3 lunpocraTryeckre MamuHblL.

I'mppapnuka razoB. YpaBHEHHE paBHOBECHS ra3oB. YpaBHEHHE BepHymn i aneMeHTapHON
4 CTPYHKHM WAeaTbHOTO raza. YpaBHEHHE Hepa3pblBHOCTH. CKOPOCTh 3ByKa B rase. Mcreuenne rasza
gyepe3 Hacalok.

JlaBneHue XUAKOCTH Ha IJIOCKUE CTEHKH. LIeHTp naBimeHus. DUIOPHI THUAPOCTATHYECKOTO
JIaBJICHUSI.

MecTHBIE TOTEpH Haopa Npu OONbIIUX unciax PeiiHonbca.

[lorepu Hamopa mo yuHE mpu TypOyJEHTHOM YCTaHOBHBILEMCS IBMKCHHU >KUAKOCTH IS
KBaJpaTHyHOU o0mactu conpoTuBieHus. ®opmyna [le3n.

Vcreuyenne uepes HacaaKy pa3IudHOro Tumna lcreueHne mnpu epeMeHHOM Harope.
OunbTpoBaHUE KUAKOCTH. DUIBTpalKs Yepe3 OJHOPOJHYIO 3eMIISIHYIO IUIOTHHY. 3aKoH
Hapcu. @unpTpanys yepe3 HEOJHOPOAHBIM U30TPOIHBII IPYHT.

© |0 N [oof o

10 VYcraHoBuBIIeeCs: M HEYCTaHOBHBIIEECS ABHKCHUE KUIKOCTH B HAIIOPHBIX TPYOOIPOBOAAX.

11

OcHoBBI TeopHH mo100us1 HacocoB. OCHOBHBIE MapaMeTPhl HACOCOB. JIOMaCTHBIC U MTOPIIHEBbIC
Hacochl. THIIBI JONACTHBIX U MOPIIHEBBIX HACOCOB

SAsnenne xaButanmu. Koaddumuent OvictpoxogHocT. [lpumenenne dopmyn momodus mis
12 | mepecuera xapakTepucTUK HacocoB. OO0bemMHbIe Hacockl. [IpuHIMI IeiicTBUs, 00IIME CBOWCTBA U
knaccugukanus. [lopiiHeBble U TUTyHKEpHBIE HACOCHI.

6.2. O0pa3sen 3aganus pacyeTHO-Tpaduyeckoii padoTs

3amaua 1. OnpenenuTs MAHOMETPUUECKOE JaBJIEHUE PM B BEPXHEU YaCTH OJIHOTO U3
COOOINAIOIIUXCSI COCYAOB, HAMOTHEHHBIX BOJOW, MOJA JEHCTBUEM CHUJIIBI P, mpuioxxeHHOH K
MOPIIHIO TpaBoro cocyna (cm. puc.). Mcxoausie nanusie: P =400 kH, d1 = 250 MM, d2 =400 MM, d3
=150 mm, h=0,9 m.

3anaya 2. [IoBOpOTHBIN KilanaH 3aKpbIBa€T BHIXOJ M3 O€H30XpaHWIHIIA B TPpyOy KBaJpaTHOIO
ceueHHs (cM. puc.). OnpenenuTs, Kakyro cuity T HyKHO IPUIIOKUTh K TPOCY JUIS OTKPBITHS KiaraHa
npu ciaeayromux naHHeix: h= 0,4 M, H=1,1 M, a=30° obobemHsIii Bec 6eH3UHA ps = 700 K[/MS;
MaHOMETpPUYECKOe JaBJIeHUE MapoB OeH3MuHa B pezepByape Pm = 5 klla



o

3amaya 3. Ha mopiieHb OJHOTO M3 COOOIIAIOIIMXCS COCYAO0B, HAITOJIHEHHBIX BOJIOM, IEHCTBYET
cuna P1 0,70 kH. Kakyio cuiny P2 Hy)XHO NpUIOKHUTHE KO BTOPOMY IOPIIHIO, YTOOBI YPOBEHb BOJBI
o1 HuM Ob1T h = 0,7 M BbIIlIe YPOBHS BOJIBI IO IEPBbIM TopiIHeM? Jlpnamerp mepBoro mopuds o1 =
20mmM, BTOporo dz =300 mm.

3amaua 4. Ilo cudonHOMY TpyOOmpoBoay mmuHoit | =40 m m mmamerpom d = 100 mm
HY)XKHO oOecrneunth pacxop OemsmHa Q = 16 n/c. Onpenenuts pa3HOCTh ypoBHEW H, ecnu anuHa
TpybompoBosma 11 = 20 M, ee BO3BBIICEHHE HajA BepxHUM pe3epByapoM h = 2 m. Koaddunuent
COIPOTHBIICHUS CETKH EC = 6, 3amBmxku &3 = 3. Koaddumument comporusnenus tpenus A = 0,025.
O6beMHBII Bec 6eH3uHa ps = 750 k['/m°

3amaua 5. Boma momaercss W3 HIDKHEro 3aKphITOro 0aka B BEPXHHH OTKPBITHIA Oak 1o
BEPTHKAIBHON TpyOe 3a cueT M30BITOYHOro AaBiieHUs B HibkHeM Oake pm = 70 klla (cm. puc.).
Omnpenenuts pacxona Boabl Q mpu ciaeayromux aaHHbix: d = 125 MM, 1 = 3,5 M, hi= ho. Koaddurment
COINPOTHUBIICHUSI TPEHUS OMPENEIUTh MO AKBUBAJIECHTHOU IepoxoBarocT A = 0,2 MM, mpenrnosaras
HAJIMYME KBAIPATUYHOW 30HBI CONMPOTHBICHUS. KOA(pPHUIMEHTH MECTHBIX CONMPOTHBICHHIA: BXOJa
B TpyOy &Bx =0,5; BenTmia EBeHT = 4,5; BbIxoAa U3 TpyOs! EBbIX = 1,0.

| = — —
- —, —_— — — -
— — " ——— -— -—
=T | o — == Em owm

X

3anaua 6. Onpenenuts OOUHI pacxo1 BobI Q, MOCTYMUBIIMKA IO CHCTEME TPYO O] HAIIOPOM
H =4,64 m. Tuametpsl Tpy0 d1 = 150 mm, d2 = d3 = ds = 100 mm. muaer Tpy0o 1 =120 m; 12 =z =14 =
60 M. Bocronb30BaThCsl 3HAYCHUSIMU PACXOJHBIX XaPAKTEPUCTHK JIJISI HOBBIX BOJOMPOBOIHBIX TPYO:
ki=61,41n/c,ko=ks=ks=110 /c.

Ld
Ld, i
Ld—

3anaua 7. B 6ake, umeromiem B 1He oTBepcTHe AuameTpoM di =100 MM 1 B CTEHKE OTBEpCTHE,
CHA0)KEHHOE IWIMHAPUYECKUM HACaAKOM, auameTpoM d2 = 75 MM; yCTaHOBUIICA YPOBEHb BOJBI Ha
Beicore H = 1,8 M (cM. puc.). Onpeaenutb, kKakod pacxon Boasl Q mocTymaer B 0ak, €ciau LEHTP
OOKOBOT'O OTBEPCTHSI BO3BBILIAETCS HAJl IHOM Oaka Ha BbicoTy h = 0,4 M.

F



3amaga 8.  OmnpenenwTh MOIIHOCTh HAa Bally IEHTPOOCIKHOTO, IOAAIOIICTO BOAY IO
TpybonpoBony mmHoW | = 1400 M u aguamerpom d = 150 mmM, BeicoTa nmogbema Boasl Hr = 10 M,
cBoOoaHbIi MoTOp heB =15 M. Koadduument conporunenus tpenus tpyodorposoaa A = 0,025.
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6.3 YueGHo-MeToAMYeCKOe 0OecniedeH e /ISl BHIMOJTHEHHSI CAMOCTOSITeIbHOI PadoThI

1. I'myxoB B.C. OcHoBBI rusipaBiuku u TeriotexHuku: Paznen 1. OcHoBel ['unpaBiuku
[Dnexrponnsiii pecypc]: yuebnoe nocobue/ I'myxos B.C., [lukoii A.A., lukas 1.B.— DiexTpoH.
TEKCTOBbIE JaHHbIEe.— ApMaBUpP: APMaBUPCKHUI rocy1apCTBEHHbIH M1€Jarorn4ecKuii YyHUBEpCUTET,
2019.— 293 ¢.— Pexum noctyna: http://www.iprbookshop.ru/82447 . html.— DbC «IPRbooks»

2. CaBunoBckux A.I'. 'mapaBnuka [ DnekTpoHHBIN pecypc]: yuebHoe mocodue/
CasunoBckux A.I'., Kopobeiinnkosa 1.1O., HoBukoBa J[.A.— DIeKTpPOH. TEKCTOBBIE JaHHBIC.—
Yensbunck, Caparon: FOxxHO-YpallbCKHil HHCTUTYT yIipaBieHUs U SKOHOMUKH, All [Tu Op Menua,
2019.— 168 ¢.— Pexum moctyna: http://www.iprbookshop.ru/81474.html.— DBC «IPRbooks»

3. babaes M.A. I'mapasiuka [DneKTpoHHBIN pecypc]: yueoHoe mocooue/ babaeB M.A.—
DneKTpoH. TekcToBble NaHHble.— CapatoB: Hayunas kuaura, 2019.— 191 ¢.— Pexwum noctyna:
http://www.iprbookshop.ru/81004.html.— DBC «IPRbooks»

4. I'yces B.II. OcHOBBI THApPaBINKH [ DIEKTPOHHBIN pecypc]: yuebHoe nocobue ais CI10/
I'yces B.IL., I'yceBa J)K.A.— DnekTpoH. TekcToBble JaHHble.— Capatos: [Ipodobpasosanue, 2017.—
221 c.— Pexwum noctyna: http://www.iprbookshop.ru/66394.html.— 3BC «IPRbooks»



7. OueHovHbIe CPpeACTBA

7.1. Borpocsl k nepBoii py0e:kHOi aTTecTalMU

1. PeanbHble U UeaNbHbIC KUIKOCTH, OCHOBHBIE TOHATHUS U ONPE/ICICHUS.

2. du3nvecKue CBOMCTBA KUAKOCTEH. [ITOTHOCTB, YACIbHBIN BeC, 00bEM, YACIbHBIA 00BEM.

3. CxxumaeMocTb xuaKoctd, Koadduiment o6beMHOro cxarus, TeMIepaTypHOro paciiupeHusl.

YHpyrocts NapoB *KHUIKOCTH.

4. HazoBuTe peXUMBbI JBUKEHUS )KUJKOCTH U YKaXKUTE UX XapaKTepHbIE OCOOEHHOCTH.

5. IlosicHute, uTo Takoe Kputepuii PeiiHonbca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPHIX OH 3aBUCHT.

6. [ToBepxHocTHOE HaTshkeHune. Dopmyna Jlamnaca.

7. I'mapocratuka. I'mapocraTuueckoe AaBieHHe (CpeiHee, UCTUHHOE). EnMHUIBI u3MepeHus
nasnenus. [losicHuTe, 4TO Takoe aOCOMIOTHOE M M30BITOYHOE TMAPOCTATUYECKOE JaBICHHE U KaKOBa
CBSI3b MEXKIY HUMHU?

8. IlosicauTe, 4TO TaKoe KpUTUYECKOoe uucio Pelinonbaca?

9. IlosicHute, KakuM 00pa3oM MpPU T'MIPABIMUECKUX pacyérax ONPEAEISIOT PEKUM JIBUKEHUS
JKHIKOCTH U, C KaKOH 11eJIbI0?

10. I'mppocrarnyeckoe gaBieHue U ero cBoiicta? OObACHUTE, YTO IOHUMAIOT O] TEPMUHAMU:

«BHEIIHEE [IAaBJICHUE» M «BECOBOE JaBieHHME»?UTO Takoe TeXHHYecKas W (QHu3nuecKas
aTMocdepa, B KaKMX €IMHHUIIAX BbIPAXKaeTCs.

11. OcHoBHOE ypaBHEHHE TIMJIpocTaTUKU. Hamummure U MOSCHUTE OCHOBHOE YypaBHEHUE
runpocratuku. Chopmynupyiite 3akoH Ilackans.

12. TlosicHuTE, YTO TAaKOE€ KPUTHYECKAsi CKOPOCTh, OT KaKUX (PaKTOPOB OHA 3aBHCUT U Kak e
ONpeAeIIsitoT?

13. Hanmmwte ¥ MOsICHATE aHATUTUYECKHUE 3aBUCIMOCTH MTOTEPh HATIOpa IO JUIMHE OT CPeIHEH
CKOPOCTH IOTOKA IPU JIJAMUHAPHOM M TYpOYJIEHTHOM peXHUMax IBUKECHUS KUIKOCTH.

14. Ypasnenue Ditnepa.

15. Coobmaromuecs cocynpl. OmnpeneneHue YpoOBHS JKUIKOCTU B cocyae.OnpezeneHue
IUIOTHOCTHU UAKOCTU B coolImaromuxcs cocynax.OmnpeneneHue 1aBaeHus Ha TOBEPXHOCTH KUAKOCTU
B COOOLIAIOIUXCS COCYIaX.

16. Harmmmre u nosicante ¢popmyisl Jlapcu-BeiicOaxa u Beiic6axa.

17. TlosicHuTE, KaK ONBITHBIM ITyTE€M ONPEIESIOT BETUYUHBI KOAPPHUIUEHTOB A U &,

18. HazoBute mnpuOOpsl A7 HM3MEPEHUs H30BITOYHOTO T'MJPOCTATUYECKOTO JABJICHUS H
MOSICHUTE NPUHLUI HX JAeWcTBUS,0CHOBHbIE (opmyinbl.llosicHuTe, YTO Takoe mbe3oMeTpuuecKas
BbICOTA?

19. Tlpubops! mis m3MepeHus AaBieHus. [IpuHIUT NeiicTBHA The30MeTpa, Ha YeM OCHOBAH.
Omnpenenenne AaBlIeHUs KUIKOCTH B IIbE30OMETPE.

20. Yro xapakTepu3yroT KOdPGUIueHTs A & 0T Kakux (PaKTOpPOB B 0OIIEM CITydae OHH 3aBHCST
U KaK UX OINpeNeNioT IPU THIPaBIMUECKUX pacyeTax?

21. O0BscHUTE, 4TO Takoe A, 1 A,/d, kKak HaliTH BeMUYHHY A, TP THIPABIHYECKUX pacyeTax.

22. OmnpeneneHue rTyOuHBI TOTPY)KEHUSI TOUKH B €€ TTapaMeTpsl. | napocTaTHuecKue MallinHbL.
[Tpunun neiicTBrs OCHOBHBIE (YOPMYIIBI.

23. JlaBieHue KUJAKOCTH Ha CTeHKH TpyO. PaspriBaromue ycwnmst (Tpy0a, pe3epByap).

24. HazoBuTe 00J1aCTH THAPABINYECKOTO COMPOTUBIICHHS TPYOOIPOBOJIOB U OOBSICHUTE, KaK
OTIpeeNsitoT 00JaCTh CONPOTUBIICHUS IPU THAPABINYECKUX  pacyeTax.

25. M306pasuTe cXeMbl ABHKEHHS KUIKOCTH P PE3KOM TI0BOpoTe Tpy6sl Ha 90°, a Takxke npu
PE3KOM pACHIMPEHUU U PE3KOM CYKEHUH TPYyOOINpoBOJa W JalTe MOSICHEHHs K HUM, yKaszaB, 4TO
XapaKTepHO JUIs ABMXKEHUS MOTOKA MPH MPOTEKAaHUU €ro yepes JTI000e MECTHOE COMPOTUBIICHHUE.

26. Kakue mpuOOpsI 1711 U3MEpeHus 1aBleHns Bam W3BecTHBI?

27.ChopmynupyiTe MOHATUS THAPABIMYECKOTO yaapa.

28.I1psiMoit 11 HEMPSIMOM THIPaBIMIECKUAN yaap.

29. YeMm oTnmyaeTcs MO HA3HAUYEHUIO MbE30METP OT PTYTHOrO MaHOMeETpa?

30. Yto Ha3BIBAaIOT OTHOCUTEILHBIM IIOKOEM KHUIKOCTH?

31. Yro takoe daza ynapa?

32. O0BsCHUTE TIPOIIECC U3MEHEHHUS JAaBJICHUS B TPYOOITPOBOJIE, TUTAEMOM U3 pe3epByapa,

IIPU IPSMOM T'HJIPABIMYECKOM yJIape.



33. UTo Ha3bIBAIOT MOBEPXHOCTSIMHU PABHOTO JIaBJICHUS?

34. ChopmynupyiiTe 3aKoH ApXumesa.

35. Hanummre m nosicaute Qopmyny H. E. XKypaBckoro mis ompeneneHHs TOBBIIICHUS
JaBIICHUS TIPH y1Iape.

36. Hanumure u nosicaute GopMyIty Ijsl ONpeneseHus] CKOPOCTU PAaCIpOCTPaHEHUs YAApHOM
BOJIHBI.

37. llpunuun pabotel ruapasiauueckoro npecca. KIIJ[ rumpasnuueckoro mpecca.

38. 1o kakoii opMyIie onpenessieTcsl CUia TaBlIeHUs KUIKOCTH Ha TUIOCKHUE TOPU30HTAIIBHBIC
IUTIOIIAAKH ?

39. YTo MOHMMAIOT MOJI MAJIbIM OTBEPCTHEM B TOHKOH CTEHKE NPH MCTEYECHUH KUAKOCTH M3
OTBEPCTUI?

40. CxxaToe ceueHHe, MPUIHUHBI CXKATUSI CTPYH, YEM OIICHUBAIOT BEJIMUUHY CXKATUS CTPYU?

41.006bsacHUTE, TOYEMY PU UCTEYCHUH U3 HACA/I0K PACXO]I )KUJIKOCTHU OOJIBIIIE, YEM npu
HCTEYCHUH U3 MAJIOTO KPYTJIOTO OTBEPCTHS B TOHKOM CTEHKE?

42. Ilo xakoil dopmyne ompezensercs Cuia JIaBICHHUS >KUIKOCTU Ha IUIOCKHE HAKIOHHBIE
creHkd. LleHTp nasnenwus.

43. Yo Ha3BIBAIOT HACA/IKOW, TUIIBI HACAJIOK, X Ha3HAUYeHHE?

44, Kosppunuent ckopocT. YTo OH yUUTHIBAET, KaK ONPEENIIeTCs?

45. Tlo xakoil Qopmyne ompenenseTcss cuia JaBICHHUS XUAKOCTH Ha KPUBOJIMHEHHYIO
MIOBEPXHOCTH?

46. Koapdumment pacxona. YTo oH yUUTHIBAET, KaK ompeaensercs?

47. Koo duuumeHT conpoTuBiieHUs (OTBEpCTHs, Hacaaka). Kak oH onpenensercs mo onbITHBIM

TaHHBIM?
48. Uto HA3BIBAIOT TEJIOM JABJICHUS?

Kaprouka k nepBoii py0e:xHOi aTTecTalun

1. U3mepeHue pacxoIOB U CKOPOCTEH JKUAKOCTH (OOBEMHBI M BECOBOH cmoco0).
Pacxonomep BeHTypu, npuHLAII JEHCTBHS.

2. Hanmmre u noscaure popmyny H. E. XKypasckoro qyis onpenenenus NOBbILIEHHs AaBICHUS
npu ypape. Hamummre u mosicautre ¢Gopmyidy A OINpeNeseHUs] CKOPOCTH PaclpoCTpaHEHUs
yIAapHOU BOJIHBI.

3. Uro takoe KII/] nacoca? Kakue norepu yuutsiBaer KI1J[ Hacoca u ero cBs3s ¢ npyrumu KITJ1?

Uro Ha3bIBaeTCs XapakTepucTukod Hacoca? Yrto HasbpiBaercs mosieM Hacoca Q-H u cBs3b ero
¢ KIIJI macoca?

7.2. Bonpochl KO BTOpOii py0e:kHOW aTTecTalUu

1. OcHoBbI ruapoauHaMUKU. ['MapocTaTHUeCcKHE 3JE€MEHTHl MOTOKa (CMOYEHHBIM MepuMeTp,
HaropHOE JIBUXKEHUE, TUIPABINYECKUN panyc).

2. CxeMa JIBIKCHHS KHUJIKOCTU. DIIeMEHTapHas CTpyiika. JInHus Toka. Y craHOBUBIIEECS U
HEYCTaHOBUBLIEECS IBUKEHUE KUAKOCTU. CpenHsas CKOpOCTb NOTOKA. Pacxon xuakocTu. YpaBHEHUE
pacxojia Uit 2JIEMEHTAPHOM CTPYHMKH, ITOTOKA. Y paBHEHUE HEPA3PBIBHOCTH.

3. O0bsicHHTE, YTO Takoe A, U A,/d, Kak HalTH BEMUUUHY A, IPU TUAPABIMYECKUAX pacyeTax.

4. JlaBrieHH€ KUJIKOCTH Ha CTeHKH TpyO. PaspriBaromiue ycumust (Tpyda, pezepByap).

5. HazoBuTe 061aCTH THAPABIMYECKOTO COMTPOTUBIEHUS TPYOOIIPOBOIOB M OOBSCHHUTE, KaK

OTIpEeeNAI0T 00J1aCTh COMPOTUBIICHUS IPU THAPABINYECKUX  pacyeTax.

6. MI306pa3ute cXeMbl JBIKEHHS KHAKOCTH P PE3KOM MoBopoTe Tpy6sl Ha 90°, a Takske mpu
PE3KOM pACHIMPEHUU U PE3KOM CYKEHUH TPYyOOINpoBOJa W JalTe MOSICHEHHs K HUM, yKa3aB, 4TO
XapaKTepHO JUIs ABMXKEHUS MOTOKA MPH MPOTEKAaHUU €ro yepes JTI000e MECTHOE COMPOTUBIICHHUE.

7. IIpssMOM M HENPAMOM THAPaBIMYECKUH yiap.

8. ChopmynupyiiTe MOHIATHS THIPABIMUECKOTO yaapa.

9. Uto Takoe KaBUTAIWsI, KAKOBBI €€ BHEIIHUE PU3HAKHU?

10. Uro Ha3bIBaeTCsl KaBUTAIMOHHBIM 3aniacoM Ah 1 Kak ero onpeaenuTh NPy UCTTBITAHUSIX ?

11. Yro Ha3bIBaeTCs KPUTHUECKUM KaBUTAITMOHHBIM 3aniacoM Ahy,?
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12.BeiBox ypaBuenus beprymm. YpaBuenune bepHysum 115 2IeMEHTapHON CTPYHKH peaabHOM
KUIKOCTU. | 'eOMETpUYECKUN U SHEPreTUUYECKUI CMBICII claraeMelX ypasHeHus 1. beprymin.

13. Kak nHaszbpiBaeTcsi K0d(pGUIUEHT o, BXOASAmMi B ypaBHeHue JI. bepHymnu s mortoka
peanbHOMN )KUJKOCTH, YTO OH YUUTHIBAET U OT YErO 3aBUCUT €r0 BeIM4nuHa?

14. Yo Ha3bIBACTCS OMYCKACMbIM KABUTAIIMOHHBIM 3a11acOM AN on?

15. ®opmyna PynneBa i onpeseneHns KpUTHYECKOTO KaBUTALlMOHHOTO 3araca?

16. Yro Takoe BbICOTA BCAaCHIBAHMS U KaK OHA CBSi3aHa C KaBUTAIHEH?

17. OObscHute, yTO OOYCIOBIEHBI MOTEPH IOJHOTO HANOpPa U KAaKOB HUX JHEPreTU4eCKUi
cmbicn? [losicHuTe, YTO MOHUMAIOT 1OJ] TEPMUHOM "yJieiabHas sHeprus"?

18. OOmsicHUTE TEpMHUHBI "MECTHas CKOpPOCTh" W "CpemHssi CKOPOCTh" M YKaXHTE, Kak
OIIPEAEIIAIOT 3T CKOPOCTU?

19. CkopoctHas Tpyoka u Tpyoka [1uro?

20. ITosicHuTe, 4TO TaKOe JHMHHUSA IOJHOTO HAlopa W Mbe30METpUYecKas JIMHUS, 4TO OyayT
IIPEJCTABIATh COOOM 3TH JIMHUU NPU PABHOMEPHOM  JIBUXKEHMHU peasIbHOM KUAKOCTU? UTO NOHUMAOT
[10J1 TEPMUHOM <OKMBOE CEYEHHE MTOTOKA KUIKOCTH?

21. Ha3oBuTe pEKUMBI JBUKEHUS JKUAKOCTH U YKaKUTE UX XapaKTepHbIE OCOOEHHOCTH.
[TosicuuTe, uTO TaKOe KpUTEpHii PeiiHonbaca, n Ha30BUTE (PAKTOPHI, OT KOTOPBIX OH 3aBUCHUT. [ToscHuTe,
YTO TaKoe KpuTHueckoe uucio Peitnonbaca?

22. TlosicauTe, KakuM 00pa30M MPHU TUAPABINIECKUX PACUETaX OMPEIEIISIOT PEKUM JBIKECHUS
KHJIKOCTHU U, ¢ Kakoil nenpto? [losicHuTe, 4TO Takoe KpUTHUYECKasi CKOPOCTh, OT KaKUX (aKTOPOB
OHa 3aBUCHUT U Kak e€ ompenessitor? Hanummre M MOSACHUTE aHAIWTUYECKHE 3aBUCUMOCTU IMOTEPh
Haropa 1o JJIMHe OT CpeJHEeH CKOPOCTH MOTOKA IPH JIAMUHAPHOM U TYpOYJIEHTHOM pEXKUMaX JABHKEHUS
KHUJIKOCTH.

23. Hanumure u nosicaute dpopmynsl Jlapcu-Beiicbaxa u Beiicbaxa. [losicHuTe, Kak OMBITHBIM
IyTEeM ONPEICISIOT BEINYHHBI KOdpPuImenToB A u £.Uto xapakrepu3yoT KodQpPuuueHTs A u & OT
KakuX (pakTopoB B 00ILIEM Cllydae OHM 3aBUCST U KaK UX ONPEAEIIAIOT IIPU FMAPABIMUYECKUX pacyeTax?

24. O0bsicHUTE, 4TO Takoe A3 1 Ad/d, kak HalTH BeTUYUHY A3 IPU THAPABINYECKHUX pacyeTax.
HazoBuTe 001acT TUIpaBINYECKOrO CONPOTUBIIEHUS TPYOOIIPOBOJOB U OOBACHUTE, KaK OIPECIIAIOT
00J1aCTh CONPOTUBIICHUS IPU TMIPABIMYECKUX  pacueTax.

25. U306pa3uTe cXeMbl ABUKEHHS KMIKOCTH P Pe3KOM MoBopoTe Tpyos! Ha 90°, a Takske mpu
PE3KOM DPACHIMPEHUH U PE3KOM CYXEHHMM TPYOOIpoOBOJA W JailTe MOSCHEHUS K HHUM, yKa3aB, 4YTO
XapaKTepHO JUIsl IBUKEHMSI IOTOKA MPU MPOTEKAHUH €To Yepes3 J000e MECTHOE COTPOTHUBIICHUE.

26. UTo mOHMMAIOT O] MaJibiM OTBEPCTHEM B TOHKOM CTEHKE MpPHU MCTEUEHUH >KUIKOCTH U3
oTBepcTHii? CxkaTroe ceueHue, MPUUUHBI CKAaTHS CTPYH, YEM OIIEHUBAIOT BEJIMUUHY CXKATUSI CTPYU?

27. YTo Ha3bIBAIOT HACAIKOM, TUIBI HACa10K, UX HazHaueHue? Koagduuuent ckopoctu. Uto oH
YUUTBIBAET, Kak omnpenaensercs? Koapdumuent pacxona. Yto oH yUUTHIBAET, KaK onpeaesnsercs?
Koadduunent conporusienus (oTBepcTHsl, Hacaaka). Kak oH onpesaesseTcs Mo ONbITHBIM JaHHBIM?
OO0bscHUTE, TOYEMY IIPU UCTEUEHUHU U3 HACAI0K PacXo/l KHUAKOCTH OO0JbIle, YeM IPU UCTEUEHUH U3
MaJIoro Kpyrjoro OTBEpCTUsl B TOHKON CTEHKE?

28. Hanmmure u mosicHuTe (GOPMYIIBI TS OTIPEICTICHUS CKOPOCTH M pacxojia MPH UCTEUCHUH
KHMJIKOCTH U3 OTBEPCTUH U HACaJ0K B aTMOC(epy NMpH MOCTOSHHOM Harope.

29. N300pa3nTe ¥ MOSICHUTE CXEMbI HCTEYEHUS KHUIKOCTH U3 MAJIOT0 OTBEPCTHUS B TOHKOW CTEHKE
U uepe3 BHEIIHUN [UIMHIPUYECKUI Hacalok B aTMochepy.

30. Uro Ha3pIBaeTCS KaBUTAIMOHHON XapaKTEPUCTUKON M KaK OHA U300paxaercs rpadudecku’?

31. Uro Ha3pIBaeTCsd 4acTHOW KaBUTAIIMOHHOM XapaKTEPUCTUKOM M Kak €€ MONyYUTh IpH

WCTIBITAHUSX ?

32. 3mepeHue pacxo0B U CKOPOCTEN )KUIKOCTH (0OBEMHBII U BECOBOI c11oco0).

33. Pacxogomep BenTypwu, npuHIHI qeiicTBUSI.

34. T'uapaBiaruecKue CONPOTUBIICHUS. BA3KOCTh ®UIKOCTH.3aKOHBI BHYTPEHHETO TPEHHUS.

35. Pe>kMMBI IBFOKECHUS )KHJIKOCTH (JJAMUHAPHBIA, TypOYJICHTHBIN ).

36. ChopmynupyiiTe MOHATUS THIPABIMUECKOTO yIapa.

37. Tlopsimok pabOTHI ITPH CHATUW YaCTHOM KaBUTAITMOHHOMN XapaKTePUCTUKN

38. Kak mosyuyatoT KaBUTaLlMOHHYIO XapaKTEPUCTHKY EHTPOOESKHOTO Hacoca?

39. Ipsmoii u HempsiMOii TuApaBIrdYeckuid yaap. Yro Takoe dasza yaapa? OObICHUTE TpoIIecc
M3MEHEHHMs JIaBJICHUs B TPYOOIPOBO/IE, MHTAEMOM U3 pe3epByapa, pH NPsSMOM THIPaBINIECKOM yape.

11



40. Hanummure u nosicaute (opmyny H. E. XKypaBckoro mis ompeneneHWs TOBBIIICHUS
JaBJieHus pu yaape. Hanummre u nosicaure GopMyIty Ajisi OnpeaesieHus: CKOPOCTH pacpOCTpaHEHUs
yIapHOU BOJIHBI.

41. Ha3oBuTe TeXHUYECKHE TTOKA3aTelid Hacoca. YTo Takoe 1mojavya Hacoca, ucaibHas rnojada
M KaKk OHa ompefensercs MpH HUchbITaHusx? YUTo Takoe Hamop Hacoca U Kak €ro OmnpeAesuTh IO
MOoKa3aHusIM MpuOopoB? UTo Takoe MOIIHOCTh HACOCA U TMOJI€3HAss MOITHOCTh?

42. Yro takoe KIIJl macoca? Kakue morepu yunteiBaeT KIIJ[ Hacoca u ero cBsi3b C APYrUMH
KIIJL? Yro Ha3biBaeTcs XapakTepucTukoil Hacoca? Uto Ha3biBaeTcs nosieM Hacoca Q-H u cBs3b ero ¢
KIIJI nacoca?

43. Kak W3MEHSIOTCS 1M0/1aya, HAlop U MOIHOCTh HAacoca MPH U3MEHEHHUU YaCTOTHI BPAIICHUS
pabouero kojeca?

44. Yto Takoe KaBUTAIUs, KAKOBbI €€ BHEIIHUE MpU3HaKU? YTO HA3bIBAETCS KaBUTALMOHHBIM
3armacoMm Ah ¥ Kak ero onpeaeauTb Npu UCIBITAaHUIX?

45. Uto Ha3bIBaeTCs KPUTHYECKUM KaBUTAIMOHHBIM 3amacoM Ahkp? UYto Ha3biBaercs
JIOMYCKAaeMbIM KaBUTAIMOHHBIM 3armacoM Ahmon? ®opmyna PynHeBa uist onpeaeneHuss KpUTHIECKOro
KaBUTALIMOHHOTO 3araca’?

46. Kak onpenenuTh MOIIHOCTh Ha HACOCHOM U TYpOMHHOM JIONACTHBIX KoJiecax?

47. Yro Takoe KIIJI, nepenaroyHoe OTHOIIEHHE, CKOJIBKEHNE U KaKasi MEXIy HUMHU CBSI3b?

1. Kaprouka ko BTOpPOii py0exHOii aTTecTanuu

1. I3mepeHne pacxoI0B U CKOPOCTEH KUIKOCTH (0OOBEMHBIN M BECOBOM CIIOCO0).
Pacxonomep Bentypu, npuHuum qelcTBus.

2. Hanummure u nosicaute popmyny H. E. XKypaBckoro ams onpenenenus NoBbIICHUS 1aBICHUS
npu ynape. Hamumure u moscaute GoOpMmyay s ONPEACICHHs CKOPOCTH pachpoCTpaHEHUs
YAApHOH BOJIHBI.

3. Uro rakoe KII/] nHacoca? Kakue motepu yuntsiBaet KI1/] Hacoca u ero cBs3b ¢ npyrumu KIT/1?
Urto Ha3bIBaeTCs XapakTepucTukoit Hacoca? Yto HazbiBaeTcs nosem Hacoca Q-H u cBs3b ero
¢ KIIJI macoca?

7.3. Bonpochl K 3K3aMeHy MO AUCHUILIMHe MexXaHMKa )KUAKOCTH U ra3a

1. OcHOBBI THIpOANHAMUKH. [ HIpOCTaTHYECKHE TIEMEHTHI TOTOKA (CMOYEHHBIH epUMeTp, HaOpHOE
JBUKEHHE, THJIPaBINYECKUIN paguyc).

2. CxeMa ABM>KEHHUS KUAKOCTU. JJIeMEHTapHasl cTpylka. JInHus Toka. Y cTaHOBUBIIEECS U
HEyCTaHOBUBILIEECS IBHKEHHUE )KUIKOCTH. CpenHss CKOpOCTh NOTOKA. Pacxo *UAKOCTH.
YpaBHeHHE pacxoa AJIsd dJIEMEHTapHOU CTPYUKH, ITIOTOKA. Y PaBHEHHUE HEPA3PBIBHOCTH.

. UTo Takoe KaBUTalUsl, KAKOBbI €€ BHEIIHHE MPU3HAKU?

. Uro Ha3bIBaeTCsl KABUTAIIMOHHBIM 3aiacoM Ah ¥ kak ero onpeeauTh Mpu UCIBITAHUSIX ?

. UTo Ha3bIBaeTCS KPUTUUSCKUM KaBUTAIMOHHBIM 3anacoM Ahy,?

. BeiBog ypaBHeHus bepryiun. YpaBHeHue bepHyuM i1 2J€MEHTapHOU CTPYUKHN peaIbHON
KUIKOCTU. | 'eOMETpUYECKU U SHEPreTUYECKUN CMBICI craraeMelxX ypaBHeHus . beprymin.

7. Kak Ha3biBaeTcss KO3 GUIUEHT o, BXoAAUMi B ypaBHeHue Jl. bepHymiu 1u1st moToka peaibHON

KHUJKOCTHU, YTO OH YYUTHIBAET U OT YEr0 3aBUCHUT €ro BeIMUnHa?

8. UTo Ha3bIBACTCS IOMYCKAEMbIM KaBUTAIIMOHHBIM 3amacoM ANyon?

9. ®opmyna PygHeBa miig onpeneneHusi KpUTUYECKOTO KaBUTAIIMOHHOTO 3anaca’?

10. Yro Takoe BBICOTa BCAChIBAHUS M KaK OHA CBA3aHA C KaBUTAIIUEH?

11. OOBsicHuTe, YTO OOYCIOBJIEHBI MOTEPU MOJHOTO HAMOpa M KaKOB MX IHEPreTUYECKUH CMBbICH?

ITosicauTe, 4YTO MOHUMAIOT NIOJI TEPMUHOM "ynienbHast SHeprus'?

12. O0bsicHUTE TEPMUHBI "MECTHAsI CKOPOCTh" U ""CPEeIHSISI CKOPOCTh' U YKaXHUTE, KaK OMpPeNestoT

9TH cKopocTu?

13. CxopoctHas TpyOka u Tpyoka [Iuto?

14. TlosicHuTe, YTO TaKOE JIMHUS MTOJIHOTO HAOPa U MbE30METPUYUECKasi JTUHHSL, YTO OyIyT

AN D A~ W
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MPEICTaBIATh COOOM ATH TUHUHM TPU PABHOMEPHOM  JIB)KEHUH PeabHON KUJIKOCTH?

15. Ha3oBuTe peXUMBI IBIXKEHHS KHUJIKOCTH M YKKUTE UX XapaKkTepHble oco0eHHocTH. [losicHuTe, 4TO
Takoe Kputepuit PeliHonbaca, u Ha30BUTE (AKTOPHI, OT KOTOPHIX OH 3aBUCHT. [losicCHUTE, 4TO Takoe
KpuTnieckoe uncio PeiiHonbaca?

16. IlosicHuTe, KakuM 00pa30M MPU TUAPABINYECKUX pacuéTax OMPEesIIOT PEKUM JIBHKCHUS
KHJIKOCTH U, ¢ Kakoil nenpio? [losicHuTe, 4T0 Takoe KPUTHUYECKAsi CKOPOCTbh, OT KaKUX (PakTopoB
OHA 3aBHCHT U Kak e€ onpezaesnstor? Hanummre 1 NOACHUTE aHATUTUYECKHE 3aBUCIMOCTH TIOTEPh
Hamopa I0 JAJIMHE OT CPEAHEN CKOPOCTH OTOKA IIPU JJAMUHAPHOM U TypOYJIEHTHOM pexuMax
JBUKCHUS KHUIKOCTH.

17. Hanmmute u nosicaute popmyinsl Jlapcu-Beiicoaxa u Beiicbaxa. [TosicHUTE, Kak ONMBITHBIM ITyTEM
OTPEEIAIOT BETUIHHBI KOOPUIIMEHTOB A 1 &. UTo XapakTepu3yroT KOd(PPUITUEHTHI A U § OT KaKuX
(hakTOpoB B 00IIEM CITyyae OHU 3aBUCAT U KaK UX OMPEAEISIOT IPU THAPABINYECKUX pacuyeTax?

18. O0BsicHUTE, 9yTO Takoe A3 U Ad/d, Kak HAUTH BENTUYHHY Ad TP TUAPABINYCCKUX PacyeTaXx.
HazoBute 0o0nactu ruipaBiInyecKoro COnpoOTUBICHHS TPyOOIPOBOIOB 1 OOBSICHHUTE, KaK
OIIPENIeNIAI0T 00IACTh CONPOTUBIICHHUS IPU THAPABIMYECKUX  pacueTax.

19. U306pa3uTe cXeMbl IBUKEHHUS )KUAKOCTH TIPH Pe3KOM 1oBopoTe TpyOs! Ha 90°, a Takke IpH pe3KoM
pacIIipEeHUH U PE3KOM CY>KEHHUHU TpyOOIpoBO/ia U JAlTE MOSCHEHUS K HUM, YKa3aB, UTO XapaKTepHO
JUISL IBUOKEHHSI TIOTOKA MPHU MPOTEKAHUU €T0 Yepe3 TFI000€ MECTHOE COMPOTHBIICHHUE.

20. YTo MOHUMAIOT MO MaJbIM OTBEPCTUEM B TOHKON CTEHKE MPU UCTEUEHUH JKUKOCTH U3

OTBEPCTUI?

CxkaToe cedeHue, IpUYMHbBI CXKATUS CTPYH, YEM OLIEHUBAIOT BEJIMUUHY CHKATUS CTPYH?

21. Yto Ha3BIBAIOT HACAAKOM, THITHI HACAJOK, MX Ha3HaueHKne? Koadduument ckopoctu. Uto oH
YUUTBHIBAET, Kak onpenaensercsa? Koaddumuent pacxona. YTo OH yUUTHIBAET, KaK ONPEIENIeTCs?
Koaddunment conporusnenus (oTBepcTHs, Hacaaka). Kak oH onpenensieTcst o ONbITHBIM JaHHBIM?
OO0bscHUTE, TOYEMY ITPU UCTEUEHUH U3 HACAJIOK PacXo/ XKHUIKOCTH OOJIbIIE, YEM IPU UCTEUEHUH U3
MaJjioro Kpyrjioro OTBepCTUsi B TOHKOW CTEHKE?

22. Hanmmmte 1 mosicHUTE (POPMYIIBI AJIsl OTIPEACTICHUS CKOPOCTH U PacXo/ia PU UCTEYCHUH KHUJIKOCTH
13 OTBEPCTUH U HacaJoK B aTMOc(epy IpU MOCTOSHHOM HaIope.

23. N300pa3uTe 1 NOSACHUTE CXEMbI HCTCUCHHS KHUIKOCTH U3 MAJIOTO OTBEPCTHS B TOHKOM CTEHKE
Y 4epe3 BHENTHUH HUJIMHAPUIECKHUI HacaoK B aTMOcdepy.

24. Yrto Ha3bIBaE€TCS KABUTAIIMOHHON XapaKTEPUCTUKOM U KaK OHa M300pakaeTcs rpaduaecku?

25. Yo Ha3bIBAaETCS YaCTHOW KaBUTALIMOHHON XapaKTEPUCTUKON U KaK €€ MOJIyYUTh NpU

WCTIBITAaHUAX ?

26. N3mMepeHue pacxoa0B U CKOPOCTEN )KUIKOCTU (0OBEMHBII U BECOBOI €110c00).
Pacxonomep BeHTypu, nprHLIAI 1EHCTBHS.

27. I'napaBIndecKue CONpOTUBICHUS. BSI3KOCTh )KNIKOCTH. 3aKOHBI BHYTPEHHETO TPEHUS.

28. PexxuMbl ABMKEHUS KUIKOCTH (JITAMUHAPHBIHN, TYpOYICHTHBIN).

28. ChopmynupyiiTe MOHATUS THAPABIMYECKOTO yaapa.

29. ITopsimok paboTHI IPU CHATUU YaCTHOW KaBUTAITMOHHOM XapaKTEPUCTUKU

30. Kak nosryyaroT KaBUTallMOHHYIO XapaKTEPUCTHKY LIEHTPOOEKHOro Hacoca?
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Oo0pa3en OusIeTa K 3K3aMeHy 10 JUCHUILINHEe «MeXaHUKA KUIKOCTH U ra3a

T'PO3HEHCKUI I'OCY IAPCTBEHHbBII HEGTSHOW TEXHUYECKNUIA YHUBEPCUTET
KA®E/IPA "TEIIVIOTEXHUKA U I'MJ[PABJINKA"

JucuuniamHa MexaHuKa ;KHIKOCTH M ra3a

Buaer Ne 1

1. JlaBieHue >KUIKOCTH Ha CTeHKHU TpyO. PaspriBaromue ycunusi (Tpyba, pesepByap).

2. BroiBon ypaBHeHus bepnymnu. YpaBaenue bepHyiiu Uit 31€eMEHTapHOM CTPYHKH peaibHOM
YKUJIKOCTH. ['eOMEeTpUYEeCKU U SHEPreTUUECKU CMBICI ciaaraeMbix ypaBHenus . bepnyu.

3. Hamummure u nosicaute dopmynsl lapcu-Belicoaxa u Belic6axa. IlosicHuTe, Kak ONBITHBIM
IIyTeM ONPEICISAIOT BEMUNYUHBI KOG GUIMEHTOB A U &. UTo XapakTepu3yroT K03 puineHTs A
u & or Kakux (hakTOpoB B OOIIEM CiIydae OHM 3aBUCAT M KaK HMX OIPEIENAIOT MpU
THIPaBIMYECKUX pacyeTax?

4. Yro Takoe HaIlop HacoCa M KaK €ro OIpCACIIMTL II0 ITOKa3aHUAM HpI/I60pOB? Yro Takoe
MOIIHOCTH HacocCa H I10JI€3Has MOHIHOCTB?

3aB. kadeapoit
«TennorexHuka U TUAPABIUKA P.A-B. Typnyes

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIHIIHHbI

a) OCHOBHAasI JIUTepaTypa

1. I'myxoB B.C. OcHoBbl rugpaBnuku u TernotexHuku: Pasznen 1. OcHoBbl ['mapaBnuku
[DnexkTpoHHBI pecypc]: yueOHOoe mocobue/ I'myxoB B.C., uxoit A.A., dukas U.B.— DnexTpoH.
TEKCTOBbIE JaHHble.— ApMaBup: ApMaBUPCKHUN TOCYIAapCTBEHHBIN IM€Jaroruyeckuii YHUBEPCHUTET,
2019.— 293 ¢.— Pexum gocryma: http:// www.iprbookshop.ru/82447 html.— D3BC «IPRbooks»

2. CaunoBckux A.I'. Tuapaemuka [DaeKTpoHHBIM pecypc]: yueOHOe mocooue/
CapunoBckux A.I'., KopobGeitnnkoBa MN.IO., HoBukoBa [I.A.— DJEKTpOH. TEKCTOBBIE IaHHBIC.—
Yensabunck, CaparoB: FOxHO-YpanbCKuil UHCTUTYT ynpaBieHUs U 3koHOMUkH, Ail [lu Op Menaua,
2019.— 168 ¢.— Pexum noctyna: http://www.iprbookshop.ru/81474.html.— DbC «IPRbooks»

3. babaes M.A. IN'mapasnuka [DneKkTpoHHBINA pecypc]: yuebHoe nmocobue/ babaeB M.A.—
DneKTpoH. TeKcToBble aaHHble.— CaparoB: Hayunas kumra, 2019.— 191 c.— Pexum npoctyma:
http://www.iprbookshop.ru/81004.html.— 3BC «IPRbooks»

4. I'yces B.I1. OcHOBBI ruapaBIuKku [ DNEKTPOHHBIN pecypc]: yuebnoe nocobue nns CITO/
I'yces B.IL., I'yceBa JK.A.— DnexTpoH. TekcToBbie qanHbie.— Capatos: [IpodobpazoBanue, 2017.—
221 c.— Pexum noctyna: http://www.iprbookshop.ru/66394.html.— 3BC «IPRbooks»

5. I'yceB B.I1. OcHOBBI TUApaBIMKY [ DIEKTPOHHBIN pecypc]: yuedHoe mocodue mist CI10/
I'yces B.II., I'yceBa JK.A.— DnekTpoH. TekcToBbie nqaHHble.— CapatoB: [IpodoOpa3oBanue, 2017.—
221 c.— Pexwum nmoctyna: http:// www.iprbookshop.ru/66394.html.— DBC «IPRbooks»

6. Mauneriit B.I1. [Ipaktukym mo TuapaBivke [ DIeKTPOHHBIN pecypc]: yueOHoe mocodue ams
CITyIIaTeNne, KypcaHToB M cTyAeHToB CuOupckon moxapHo-crmacarenbHor akagemun [TIC MYC
Poccun/ Mansrnii B.I1., MacaeB B.H.— DnekTpoH. TekcToBble maHHbIe.— JKene3Horopck: Cubupckas
nokapHo-cnacarenpHas akagemuss [TIC MYUC Poccun, 2017.— 120 c.— Pexum pocryma:
http://www.iprbookshop.ru/66924.html.— 3B5C «IPRbooks»
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0) 10MOJTHUTEIbHAS JIUTepaTypa
1. Ky3nenor B.A. OCHOBBI ruipora3ofuHaMuKy [ DJICKTPOHHBINA pecypc]: yueOHoe mocodue/
Ky3nenoB B.A.— OiekTpoH. TeKCTOBbIE maHHbIe.— benropoa: benropojackuii rocynapcTBEHHbBIN
texHosornueckuii yauepcuter um. B.I. IllyxoBa, D9bC ACB, 2012.— 108 c.— Pexum pocryna:
http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

2. Ky3nernor B.A. OCHOBBI ruapora3ofuHaMUuKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Ky3neno B.A.— DnekTpoH. TekcToBble JaHHble.— benropoa: benropoackuii rocynapcTBEHHBII
texHonornveckuii yauBepcuter um. B.I'. IllyxoBa, 9bC ACB, 2012.— 108 c.— Pexum pgocrymna:
http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

3. Kapenun B.C., Typnyes P.A-B., Ucaes X.A. 3MepeHune ruipoCTaTUYECKOTO JaBJICHUS
U SKCIIEPUMEHTAIbHOE TIATBEpKAeHUE 3aKkoHa [lackans.- Meroa. ykas. k 1a0. pabore U3a. [THU 2009
r.

4. Hcaep X.A. Pemenue TUIOBBIX 3a7a4 MO TUApaBiIMKe (TUApOCTaTHKA). MeToll peKkoMm.
W3n. I'THU 2008 r

S. Ncaes X.A. Pemenue TunoBeIx 3aaad no rugpoauHamuke. Meroa pexom. Usn. I'THU
2007 r.

6. HcaeB X.A., Maromanosa M.X. I'unponunamuka Kype nexnuii.- Usn. I'THU 2010 r.

HNuTepHer pecypcesbl:

1 | borisov.3dn.ruy_1d/0/10_2-Gydravlika-Le.pdf
forest-college.rusfiles/uchebn-mat-1/tehnich ...
firing-hydra.rusindex.php...

twirpx.com»file/189316/
gidravlika.3dn.ru>index/kurs_lekcij/0-4
hydrol133.narod.ruslecture/og_lec_04.pdf
shporgaloshka.ucoz.ruygidravlika-konspekt ...
borisov.3dn.ru>_1d/0/10_2-Gydravlika-Le.pdf
allformgsu.ruyKaranorgaitnosyJlexius mo ruapaBivke
10 | hydrol133.narod.ruslecture/og_lec_04.pdf

OO |IN OO LN~ IW|IN

r) IPOrpaMMHOE H KOMMYHHKAIIHOHHOE o0ecredyeHue

1. DnexTpoHHBIH KOHCHEKT JIEKIIMHA U JIEKTPOHHO-00yYaIOINil KOMIIJIEKC MO JUCIUIINHE
«MexaHHKa )KUAKOCTH U rasza.
2. TecTsl 17151 KOMITBIOTEPHOTO TECTUPOBAHUS CTY/IEHTOB

9. MaTepuaibHO-TeXHUYECKOE oDecTedyeHue T CIUITIMHBI

9.1. Kaacc ¢ nepcoHaJbLHBIMH KOMIIBITEPAMH /1JIsl MPOBEAEHUsSI BUPTYAJIbHBIX
JabdoparopHbix padot (BJIP) n npakTu4eckux 3aHATHIA.

I'napaBanka u HedTera3opasi ruIpoMexaHuka (Hanmuue odopynosanus u TCO)

1. | TunoBoii KOMIJIEKT Y4eOHOr0 000PY/I0BAHMS: CTEH/ IHIPABINYECKHIT YHHBEPCATbHbI
"IKcnepuMeHTAIbHAsI MexaHuKa kuakoctu' IMIK-09-14J1P-01

(14 maGoparopHbIX padboT)

VYpasuenue bepuymnnu. TapupoBka pacxogomepa Benrypu. (Pearvnas)

Onpenenenne K03QUITHEHTA THAPABIMYECKOTO TpEeHUs B TpydonpoBoae (Peanbrast)
HccnenoBanue pexxuma ABHKCHUS KUAKOCTHY (Peanvhas)

Onpenenenne K03QUITHEHTA THAPABIMYECKOTO TpEeHUs B TpydonpoBoae (Peanbrast)
Mecrtable conpotusienus. (Peanvuas)

[IpoxoxaeHne KUAKOCTH Yepe3 CyKarolee YCTpOHCTBO - auadparmy (Pearvhas)

I A
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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_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMUhfp_zUH8NCR52Uo3EJUEjJ-jVh_34g0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcXU0b21RREFuMjA5SWdDZ0tYQTdPR1NGeWFIdGtoSENnMGdEcWtTSUZoMXpETHBRd3BBRklSX3JTRFlIVmo0Qm9VeVN0RUpzcm4x&b64e=2&sign=07bc1f337abde3eeac5b10212e50f5a1&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=1479474582928&mc=3.984348238943493
http://borisov.3dn.ru/_ld/0/10_2-Gydravlika-Le.pdf
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
http://forest-college.ru/files/uchebn-mat-1/tehnich_ekspl_p-t_masin/Osnovi_gidravliki.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_fVuPTChhD_hsHCqUOxYEqikazJJ9XPtU&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmthV3VKOTNrMkk3SWRSa3phYWE3b3JsbFJrY0ZhN29lYlphRGZuR2VJMGFyMmdEMlV6cjZPT2Y3c2RUcUI0WTFnMEpTdzVkTzM5&b64e=2&sign=d38dc3e73b627186a98513028ca11071&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=1479474601682&mc=4.1442222808117615
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TunoBoi KoMILIEKT yueOHOro odopynoBanus: «M3mMepenue n1aBjieHuii, pacxoaoB u
TeMmepartyp B cuctemax razocHadxxkenus» UCI JIPT-012-12JIP-IIK
(12 maGoparopHbIX padboT)

1. /lunamudeckue XapaKTepUCTHKU TEPMOPE3UCTUBHOTO Mpeodpa3oBaTelis (PyIHOH pexum

n3mepenui) (Peanvras)

2. TlpuGops! uamepenus nasienus. CTpenounslii AeopMaoHHbIi MaHoMeTp. JlaTank
JaBIICHUSI TbE30PE3UCTUBHOTO THIIA. (PeanvHas)
N3zyuenne cnocoba n3MepeHus pacxo/ia raza o MeTo1y OTCEYeHHOTo oobema (PeanbHast)
4. W3ydeHue criocoba M3MEPEHUs pacxoa raza: pacxojaomep, poramerp. CYeT4yrK rasa.
(Peanvnas)
W3zyuenne ciocoba u3MepeHus pacxojia raza 1o u3MepuTesbHoi quadparme (Peanvrasi)
6. CHsTHE XapaKTepUCTUKU Kommpeccopa (Pearvras)
7. H3ydyeHue penyKIMOHHOIO KiamaHa (Peanvras)

w

o

BupryaabHble jaboparopubie padorsi (BJIP):
IIporpammublii 1a0opatopHblii komiuieke "I'mapaBauka' (Teeps 2016 1.):
MNel. ] VIamepeHue ruipocTaTUYeCKOro JaBICHUS, SKCIIEPUMEHTAIbHOE MOITBEPKICHHE OCHOBHOIO
ypaBHEHHUsI TUAPOCTATUKU U 3aKkoHa [lackans (2016);
MNel.2 VI3yueHue OTHOCHTEIBHOTO MOKOS KUIKOCTH MPH BpalaTeabHOM JIBKeHuH (2016);
MNel.3 OmnpeneneHue ONbITHBIM IIyTEM CllaraeMbIX ypaBHeHUs J|. bepHyniu npu ycraHOBUBLIEMCS
PaBHOMEPHOM JIBMKCHHH skujikocth (2016);
MNel.4 V3yueHue ruipaBiInuecKuX COMPOTUBIICHUN HAOpHOTO Tpyborposoaa (2016);
MNel.5 DxcniepuMeHTalIbHAS WILTIOCTPALHS TAMUHAPHOTO U TYPOYJIECHTHOTO PEKUMOB JIBHIKEHUS
xuakoctu (2016);
MNel.6 VI3yuenue ucTeueHus )KUIKOCTH Yepe3 Mallble OTBEPCTUS B TOHKOM CTEHKE U HACaJIKH MPH
MIOCTOSTHHOM Hanope B atmocdepy (2016);
MNel.7 DxkcriepuMEHTalbHOE U3YYeHHE MPSMOTro THAPABINYECKOro yapa B HAlIOPHOM
Tpybompooe (2016);
MNel.8 Nzydenue ¢pumibTpanuu B iecuaHoM rpyHTe Ha ycraHoBke [lapcu (2016).
MNel.9.BuptyanpHas naboparopras padborta «OmnpeelIeHIe ONBITHBIM ITYTEM CIaraeMbIX ypaBHEHUS
J1. bepHyuM Npy yCTaHOBUBILEMCS HEPABHOMEPHOM JBUKEHHUH KHUJIKOCTU B HATIOPHOM
TpyOompoBoie - 7 ceueHui». «llocrpoenue auarpammel J{.bepuymmmy (2016).
Nel.10 «DkcneprMeHTaIbHOE ONpeaesIeHUe CKOPOCTEN B C€UeHUN KpyTioi TpyOsn» (2016).
Bpuaenko. YueOHblil TEepMHHAI» ¢ KOMILJIEKCOM BUPTYAJbHBIX JIA0OPATOPHBIX PadoT:
MexaHuka KuJAKOCTH U ra3a. (2016)
JlabopaTtopuas Nel «Ormpezenenne ruipoCcTaTUuecKoro qapieHus xuakoctu» (C-Tletepo.).
JIaGoparophnast Ne2 «OmnpezeneHue IIIOTHOCTH HECMEIIMBAIOIUXCS € BOAOH »xuakocteit» (C-
[Terepo.).
JIa6oparophnas Ne3 «I'mapasnuueckuii npecc(C-Ilerepo.).
JlabopaTtopHas Ne4 «Cuia gaBiaeHuUs KUAKOCTH Ha MIIOCKYIO moBepxHOCThY (C-Iletepo.).
JIaGopatopHast Ne5 «OTHOCUTENTBHOE paBHOBECHE KUAKOCTH BO Bpalaromemcs cocyae» (C-
[Terepo.).
JIaGopatopHnas Ne6 «IlocTpoeHne HaOpHOH U Mbe30METPUUYECKOM JIMHUI U1 TpyOOonpoBoaa
conpotusnenus» (C-Ilerepo.).
JIaGoparopnast Ne7 «OmnpezneneHue pexuma aBwxkeHus xuakoctn» (C-Ilerepo.).
JlaGoparopHast Ne® «Omnpenenenne 3aBUCUMOCTH MEKy THAPABINUYECKUM YKIOHOM U CpeiHen
CKOPOCTBIO NP TypOyaeHTHOM ABMkeHHH Bojbl (C-IletepO.).
JlabopaTtopHas No9 «lccnenoBanue pexxuMoB uctedeHus xugakoctn» (C-Tletepo.).
JIaGoparopnast Nel0 «Omnpenenenne tuHaMHYecKUX K03 PUIIMEHTOB A7 ONpeesieHus pacxoaa
xuakocti» (C-Tletepo.).
3.1 BupryaabHas jadoparopus ""T'mapasimnyeckoe MoaeJIMPpOBaHNe KOJIbIEBbIX
BoJgonpoBoaHbIX cereil" (TBeps 2016 T.)
«['mppomalmHel U THIPONPUBOIEDY; «MccaenoBanne OTKPBITOro NOTOKay; «I napaBinyeckoe
MOJIETUPOBAHUE KOJIBLIEBBIX, TYITMKOBBIX, WIM KOMOMHUPOBAHHBIX TPYOOIIPOBOAHBIX CETEI.
[IporpammusIii 1abopatopHblii kommuieke "I mapasauka"

1. Konbuesas cets 2 xonbla; (6 mogoxxeHui)
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2. 8. KomOunmMpoBaHHAs CETh;
3. 9. TynukoBas cetb, moyoxkenue 1; (3 momoxeHwus).

Bupryanbnas nadoparopHasi padora (BJIP) «McciienoBanne oTKpbITOro notoka» (Jlorok 15 m)

(TBepnb 2016 1.) B cocraB BXOAUT CEMb MOJYJIEH:

[To3BossieT uccnenoBaTh OTKPBITHIE IOTOKU B CIAEAYIOUIUX MMAPOTEXHUUECKUX COOPYKEHHUAX !

1). be3 KoHCTpYKITUI IO IMHUU MTOTOKA;

2). BopocnuB ¢ LIMPOKKUM IIOPOTOM;

3). BoociuB npakTu4eckoro npoQuiis;

4). [IpsIMOYTOJILHBII BOJIOCIIUB;

5). TpamneuennaabHbIN BOJTOCITHB;

6). Bogocnue Tomcona;

7). HopoxHas TpyoOa;

8) [loamocToBoE pyco.
B kastcoom uz mooyneii no 8 eapuanmos 3adanuii, écezo 64 eapuanma 1ad60pamopHvix
paoom
Nel «Onpenenenne ko3 uiueHTa MepoxoBaTOCTH OTKPHITOrO MPU3MATUUECKOTO PyCiay.
Ne2: «Onenka 3HepreTHYecKOro COCTOSHUS IOTOKA U TOCTPOEHHUE KPUBBIX CBOOOIHOMN
MTOBEPXHOCTH Y.
Ne3: «Onpenenenue ko3 huimeHTa pacxoaa MPSIMOYTOJIEHOTO BOJIOCIIMBA C TOHKOW CTECHKOW
Ne 4: «MccnenoBanue ABUKEHHSI IOTOKA BOJBI Yepe3 BOAOCIHB C IIUPOKUM ITOPOTOM.
Ne 5: «Onpenenenue K03QPUITMSHTOB pacxo/ia BOIOCINBA MPAKTHICSCKOTO TTPODUIIS)
No 6: «3yuenue ucTeueHus BOJIbI U3 TIOHHOT'O HAIOPHOTO OTBEPCTUS (HM3-TIOJ IIIUTA).
Ne 7: «McecnenoBanue COBEPIIEHHOIO TUAPABINYECKOTO IMPBLKKA»
Bupryanbnas gaboparopus «I'mapomamuns» (TBepsb)
2.1 «KaBuTalMOHHBIC UCTIBITAHUS IIEHTPOOEKHOTO Hacocay (2016);
2.2 [TapameTpuvecKre UCIIBITAaHUS IIEHTPOOEKHOTO Hacocay (2016).
2.3 HcnbiTanue Heperynupyemoro oobemHoro Hacoca (2003);
2.4 VcnipiTaHKe THAPONPUBO/IA ¢ 00beMHBIM perynupoBanuem (2003);
2.5 VcnplTaHuy THAPONPUBO/IA TIOCTYIATEIBHOTO IEHCTBHS C IPOCCENBHBIM PETYITHPOBAHUEM
(mapannenpHOE BKItoueHue poccens) (2003);
2.6 VcnibiTaHiK THAPOIIPUBO/IA MOCTYIATEIBHOTO ICHCTBUS C APOCCEIBHBIM PEryIUpOBaHUEM (
noclneaoBareabHoe BKItoueHue apoccens) (2003);
2.7 Ucnpitanust ruipoguHaMudeckoit nepeaayuu (2003);

KoMmiekTsl miakaros

KommexT minakatoB «[ 'uapasnuka u rugpornpuBony (16 mr.) (pazmep 560x800 mm): M300paxkenue
HAHECEHO Ha IJIaCTUKOBYIO OCHOBY TOJIIMHON 4 MM 1 pazmepoM 560x800 mm. M3o0pakeHue
o0raziaeT BOJJOCTOMKUMHU cBoiicTBaMH. Kaykplii M1akaT MMEET 2JIEMEHTHI KPEIJIeHHsI K CTEHE.

DJIeKTPOHHBIE MJIaKaThl J[eMOHCTpAalIMOHHBIE KOMIUIEKCHI Ha 0a3e MYJIbTHMEINAa-TIPOSKTOPa
(KOMIUTEKT 3JIEKTPOHHBIX Iu1akaToB Ha CD, mynsrumenuna-npoekrop BENQ, HoyTOyK, 9kpaH
1,5x1,5 m):

5.1

I'unpasnuka u ruaponpusosn (171mrT.)

IIpe3enranun:

OcCHOBEI HpHKHaﬂHOﬁ TUAPABJINKU,

['mapaBnuyeckne MoTepu 1Mo JUIMHe TPyOOIIpoOBOIa;

Hacocwl u THAPONPHUBOLL

Jleknuu o pasneny ruipaBIndeCcKre MalTuHbI

OB WN|F-

I'maposnexTpocTaHnu
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CocTaBuTelIb.

JlotieHT Kadeapsl
«TemnorexHrnka U TUAPABIMKA» / M.X. ¥Ymaposa

COI'ZTACOBAHO:

3aB. kadenpoit

«TermmoTexHuKa U TUIPABIUKA» M P.A-B. Typayes
3as. Beiyckarouei kagenpoit «IIIC» [ (A= C-A. I0. Mypra3aes

/

P
Hupexkrop IYMP % M.A. Maromaesa
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