MunucTtepcTBo oOpa3oBanus 1 Hayku Poccuiickoit Penepanun
denepanbHOE TOCYIAPCTBEHHOE 010 KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE
BBICIIET0 00pa3oBaHUA
«KazaHckuil HallMOHAIBHBINA UCCIIE10BATEIbCKUN TEXHOJOIHYECKUN YHUBEPCUTETY
(®I'bOY BO «KKHUTVY»)

/.| YTBEPKIAIO
J@ [Ipopexrop 1o YP

~ _A.B. bypmucrpos
« 1% 9. 2018r.

PABOYASA NPOI'PAMMA

[lo nucuuminne b1.b.12. MexaHHuKa KUIKOCTH U rasa

HamnpagineHnue moaroTroBku 14.03.01 «SlnepHas sHEpreTHKa U TEIIOGQU3NKAY
(mudp) (HaMMEHOBAHUE)

[Ipoduns NOArOTOBKU «TexHuka u HU3UKAa HU3KUX TEMIEPATYpP»

KBanuduxarus (crenensb) BHITYCKHAKA BAKAJIABP

®opma o0yyeHHs OYHAA

WHucTuTyT, Qakynbrer WHCTUTYT XMMHUYECKOTr0 U HEeTSIHOTO MAIIMHOCTPOCHHUS

DaKyJIbTET SJHEPrOMAIIMHOCTPOECHUS ¥ TEXHOJIOTUUYECKOI O obopyaoBaHus

Kadenpa-pazpaborunk paboueil mporpammel «lIporecce! u annaparsl XUMUYECKON TEXHOIOTUMY
Kypc 2, cemectp 4

Yacel 3a4yeTHbIC €IMHULIBI
Jlekuun 18 0,5
JIaGopaTopHble 3aHATUS 27 0,75
CamocrosTenpHas paboTa 72 2
dopMa aTTecTaruy OK3. 4 cemectp,
bg7j 0,75
Bceero 144 B

Kazanb, 2018 .



Pa6oyast mporpamma cocTaBiieHa ¢ ydeToM Tpebosanuii denepaabHOr0 rocyaapCcTBEHHOTO
00pa3oBaTeIpHOrO cTaHaapTa Beicirero oopasosanusd Nel034 or 11.08.2016

no Hanpasiieruto  14.03.01 «SInepHas sHEpreTuKa u TEIIOPU3NKaA»
(umdp) (HaumenoBaHue)

s npoduns (cnennansHocT) «TexHuka u GU3MKa HU3KUX TEMIIEPATyp»,
Ha OCHOBAaHMU yueOHOTO I1aHa Habopa oOyuaromuxcsa 2017, 2018 roxa.
TurmoBas nporpamma 1o JUCHUIUIMHE OTCYTCTBYET.

PazpabGotuuk nporpammsi:
ACCHUCTEHT K.A. AnekceeB
(0KHOCTD) Cefommcs) (©.1.0)

PaGouas mporpaMma paccMoTpeHa u onodpeHa Ha 3acefanuu kadenpsl IIAXT, nporokon Nell ot

31.08.18.

3aB. kabenpoii, mpodeccop — = A.B. Knunos
(moamnuce) (®.1.0.)

COT'JIACOBAHO
[TpoTokon 3aceJaHusi METOIMYECKON KOMHCCHM (DaKyJIbTeTa SHEPrOMAIIMHOCTPOCHUS U

TexHojoruueckoro odopynoanust ot 10.09.18 nporoxon Ne 1

/

IIpencenarenb KOMUCCUH, JOLIEHT * XamugymuH M.C.
(moamnuck) (®.1.0.)

YTBEPXKXIAEHO
IIpoTOKOJI 3aceaHusi METOJMIECKO KOMUCCUH MeXaHnuecKoro daxynasrera ot 17.09.2018

npoTtokoi Ne 8

IIpencenatens Komuccuy, gouent &y /<77 Taspuios A.B.
_AToapincs) (®.1.0.)
VA

Kuraesa JLA.
(®.1.0.)

Hau. YMLI, noueHt

OANugh)



Ienu oceoenusn oucuunaumsl
LlenssMu OCBOCHUS TUCIUILINHBI «MeXaHHMKa XHIKOCTH U ra3a SBIISIOTCS:

a) popmuposanue 3HaAHUlL 06 OCHOBHBIX 3AKOHAX SUOPOMEXAHUKU, YCBOEHUE OCHOBHBIX 3aKO-
HoMepHOoCcmell opMUpoB8aruss U O8UNCEHUST NOMOKOS,

0) o3HaKOMAEHUE C YCMPOUCMBOM 2UOPO- U NHEBMOCUCTEM,

8) uzyuenue Memooos pacuema uopo- U NHEBMOCUCTEM

2) 0byuenue cnocooam npumeHeHus: NOJYYEeHHbIX 3HAHULL 01 peuleHUs NPaKmuyeckKux 3a0ay,

2. Mecmo oucuyunaunst 6 cmpykmype OOIl BO

JNucuurnnuna «MexaHuKa XKUJIKOCTH U razay oTHocutcs K 6azoBoi wactu OOII nanpasne-
Hus nmoarotoBku 14.03.01 «SaepHas 2HEpreTHKa U TETUIO(PU3NUKAY).

JlJis yCHemHoro OCBOCHHS AMCHMILIUHBI «MexaHuKa XUJAKOCTH M ra3a» OakanaBp IO
HarpaBiieHuto nmoarotoBku 14.03.01 «SnepHas sHepreTvka U TEIIOQU3UKa» JOJKEH OCBOUTH
MaTepual NpealeCTBYIOMINX TUCIUILIAH:

a) mamemamuxa,

0) ¢uzuka,

8) meopemuyecKas MexaHukda,

2) unopmamuxa.

Jucruumaa «MexaHHWKa JKUJIKOCTH W ras3ay SBJISETCS TeOpEeTHYeCKOW 0a3oi IS Bcex Io-
CJIEIYIOUIUX UCUUILINH, CBI3aHHBIX C JIBIDKCHHEM WM PABHOBECHEM KHUIAKOCTEH M Tra3oB, TAaKUX
KaK:

a) ynpaesieHue mexHu4ecKuMuy cucmemami,

0) NpuKIaAOHas 2a308as OUHAMUKA,

8) Mexanuka 08yxX@azHvix cucmem.

3HaHUs, MOJYYCHHbIE MPU W3YYEHUH JUCHUIUIMHBI «MeXaHuKa XUJIKOCTU M raza» MOTyT
OBITh MCIIOJI30BAHBI MPU MPOXOXKIEHUHN MPOU3BOJICTBEHHON, MPEIUIITIOMHON MPAKTUK U BBIMOJ-
HEHHUH BBITYCKHBIX KBATM(PHUKAIIMOHHBIX pa0oT 1o HampasiieHuto noarotoBku 14.03.01 «Saepnas
HHEPTeTHUKA U TEIIIOPUZHKAY.

3. Komnemenyuu odyuarouwiezocs, hopmupyemoie ¢ pe3yibmame 0C60eHU OUCUUNTIUHbL
1) cnocoGHOCTH IEMOHCTPUPOBATH 0a30BbIC 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX JAUCITUTIIINH
¥ TOTOBHOCTh MCIOJIb30BaTh OCHOBHBIE 3aKOHBI B MPO(PECCUOHATBHON EATENbHOCTH, IPUMEHSTh
METOJIbl MaTEMAaTHYECKOI0 aHaIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
uccnenosanus (OIIK -2);
2) cmocOOHOCTH K y4acTHIO B pa3pabOTKe METOJIOB MPOTHO3UPOBAHMS KOJIMUYECTBEHHBIX XapaKTe-
PUCTHK MPOLECCOB, MPOTEKAIOIINX B KOHKPETHBIX TEXHUYECKHUX CHCTEMAaxX Ha OCHOBE CYIIECTBY-
romux meroauk (ITK-1)
3) TOTOBHOCTh K y4YacTHIO B MPOBEICHUU (PU3UUECKOTO M YHCIEHHOTO SKCIIEPUMEHTA, K MOJIr0-
TOBKE COOTBETCTBYIOIIMX dKCIEpUMEHTaIbHbIX cTeH10B (I1K-2)

B pe3ynrvmame oceoenusn oucyuniunvl 00y4aouiuiica 00aM4cen:
1) 3nats:

a) MOHATHUSA: TOTOK U €ro NapaMmeTpsl (pacxo, KUBOE CEUEHUE), PEXKUM TeueHus (JlaMu-
HapHBINA, TypOyJIEHTHBIN), HANIOP, TOTEPU HAMIOPA, YUCIIO M KPUTEPUN TOJO0US, THIPABINYECKOE
COMPOTHBIIEHHE, paboune MmapaMeTphbl U XapaKTEPUCTUKH HacOCa, KABUTALUS, THIPO- U THEBMO-
cucreMa (yCTpOUCTBO);

B) ypaBHEHUs: Hepa3pbIBHOCTH (pacxoaa), HaBse-CTokca, bepHysuin, o0CHOBHOM 3aKOH
T'MJIPOCTATUKU U 3aKOH [lackans;

I') OCHOBHBIE KOMIIOHEHTHI T'HJPO- ¥ THEBMOCUCTEM (YCTPOICTB).



2) YMeTh:
a) OTIPEICIISATh XapaKTep JABIKEHUS JKUIKOCTEH U ra30B;
0) ompeneNsaTh mapaMeTphl U PEKUMBI IBIKEHUS TIOTOKA;
B) PACCUMTHIBATh CHJIOBOE BO3/ICHCTBHE MOTOKA HA MPETPaLy;
T) OIIEHUBATh pa0OTy T'UIPO- M THEBMOCHCTEM (YCTPOMCTB).
3) Bnagets:
a) METOIaMH TEXHOJIOTHYECKHUX PACYETOB THAPO- U THEBMOCHUCTEM;
0) MeTogaMu OTIpeIeIICHUS ONITUMAIBHBIX U PAIMOHATBHBIX KCILTyaTaI[HOHHBIX PEKUMOB
paboThl 000PYyI0BaHMS.



4. Cmpykmypa u cooepicanue oucyuniunst «Mexanuka sxcudkocmu u 2a3a)

OO6miast TpyI0EMKOCTh IUCHMILUIMHBI COCTaBIsIET 4 3aUeTHbIC eAUHUIIbI, 144 daca.

Ne Bunnbl yue6Hoii padoThI DopMBbI TEKYIEI0 KOH-
n/n o é (B yacax) TPOJIsl yCIIeBaeMOCTH
5 = g (no nedenam cemecmpa)
Paznes iucuMmiInHbI S 5 § ®opma NPoMeKyTOU-
3 o = HOIi aTTecTALUH (1O
= Jlexmus | JlaGoparopuste | CPC Drzamen cemecmpam)
paboThI
1 [Tapamerpsl xuakoctu |4 | 1-2 |2 2 9
2 OcHoBBI THIpOMEXaHu- | 4 3-8 |6 11 27 3awuma  nabopamop-
KU HbIX pabom
3 [Ipuknagnas rugpome- | 4 9- 6 10 27 3awuma nabopamop-
XaHHKa 14 HbIX pabom
4 [Tepemenienue >xunko- | 4 15- | 4 4 9 3awuma  nabopamop-
CTed, CKaThe | Tepe- 18 HBIX pabom
MCIICHUEC I'a30B
5 4 27 Ox3amen
Uroro 18 27 72 27

5. Cooeporcanue NeKyUOHHBIX 3AHAMUL O MeEMAM

BOJIACT CYHICCTBCHHO YCKOPUTH TCMIT YTCHUSA J'IGKLII/Iﬁ 1 U3JI0OKUTH KypC 3a 18 gacos.

Hcnonb30BaHue U3IaHHBIX YYEOHBIX TOCOOMI U DJIEKTPOHHBIX BEPCUI Kypca JIEKIUN Mo3-

Ne

n/n

Paznen nucuuImminHb Yacer

Tema nex1MoHHOTr 0O
3aHATUA

Kpatkoe conepxanue

Kommerenmuu

1

Tema 1. Iapamem- | 2

OIIK-2, TTK-1

Dbl dHcudKocmu 2

[penmer u 3amaum
JACIUTIINHEL.

Kunkoe w razooOpazHOE arperaTHBIE CO-
CTOSIHMA BewlecTBa. MoJenan CIJIOUIHON
cpensl. OCHOBHBIE (H3UYECKHE CBOUCTBA
JKUAKOCTU: CKUMAEMOCTb, TEKYYECTb, BSI3-
KocTh. CHUJIBI M HaIIpSDKEHUS, IEHCTBYIOIINE
B kuakoctd. JlaBnenue. IloBepxHOCTHOE
HaTsDKeHHe. IIoTOK JKMIKOCTM WM rasa.
Knaccudukanms xkuakux cpea.  3akoH
Hbrorona nans xunkoctHoro TtpeHus. He-
HBIOTOHOBCKHE JKUIKOCTH

Tema 2. Ocnoegwl 2uo- | 6

OIIK-2, TIK-1

Ppomexanuku. 2

Kunematnka

OCHOBHBIE TIOHATHS KHHEMAaTHKH >KHAKO-
CTe: 3JIeMeHTapHas CTpyHKa, )KMBOE cede-
HUE, pacxol]. Buabl ABMKEHHUS XKUAKOCTEH
u ra3oB. CpegHsst CKOpPOCTh M ypaBHEHHE
CIUIOIIHOCTH  (HEpa3phIBHOCTH)  MOTOKA.
BesBuxpeBoil (JlaMMHapHBIH) W BUXPEBOMH
(TypOyneHTHBIH) peXuMbl IBWKeHHs. Pac-
IpeJesieHle CKOPOCTEHl M0 CEYEeHUI0 Kpyr-
JIOH TpyOBI NpH JTAaMUHAPHOM M TYpOYIJIEHT-
HOM TeueHuH. [luddepeHnnanpHpie ypas-
HEHHsS [BI)KCHUS HIeaNbHOW (ypaBHEHHE
Oiinepa) u Bs3koi (ypaBHeHwe HaBbe-
CToKca) JKUJKOCTEH.

I'mppocratuka

I'mapocraTnka: abCOMIOTHBIH W OTHOCH-
TeNbHBIA TIOKOW XHIKHX cpef, AuddepeH-
[MaJbHBIE YPaBHEHUS PaBHOBECHUS KUIKO-
CTH, OCHOBHOE YpaBHEHHE TUIPOCTATHKU U
3akoH [lackans.

VYpaBuenue bepnyi-
ot

VYpaBuenue bepHynu A1 ycTaHOBUBIIErO-
Csl ABIDKCHMS DJIEMEHTapHOU CTpyHMKH HJe-




anpHOM kuakocTH. ['eomerpuueckoe U
SHEPreTUUECKOE TOJKOBAHUE YPABHEHUS
Bepnynnu. Ypasnenue beprymnu qnsa ane-
MEHTapHOM CTPYHKH M IOTOKA BSI3KOH XKUM-
kocth. Koappumnment Kopronuca.

Tema 3. Ilpuknao-

Hasn zudpomexauuka.

OIIK-2, TIK-1

ITorepu Hanopa

@uznyeckass TpHpPOAa W KIacCH(UKAIMA
TUAPAaBIMYECKUX conpoTuBieHud. Ilotepu
Haropa 1o JUIMHE TPYOBI MpU JJAMHUHAPHOM
u TypOyneHnTHoM TedeHuu (hopmymna dap-
cu-Betiecbaxa). I'padpmk Hukypamze. Ilore-
pH Haropa B MECTHBIX CONPOTHBICHHSX.

HaBJ’IeHI/Ie KUJIKOCTHU
Ha CTCHKY

[IpakTnueckoe npumeHeHue 3akoHa Ilacka-
ns. JlaBneHue JKUAKOCTH Ha CMAaduBaeMyIO
cTeHKy. CuI0BOe BO3/EHCTBHE YCTaHOBUB-
mierocsi MOToka Ha mperpanxy. Heycrano-
BUBIIEECS [BI)KEHHE HECKHMAEMOM >KUA-
KOCTH B )KECTKHX TpyOOmpoBojax. SIBnenne
rujpasinueckoro ynapa. llonarue o Boi-
HOBBIX TIpoOIleccax B THIPOMAruCTpasX.
@opmyner XKykoBckoro s THIpaBIdYe-
ckoro ymapa. CmocoObl ocnmaGneHus THI-
PaBIMYECKOTO yapa.

I'mapaBnuueckuit
pacdet TpyOOIpoBoO-
JI0B

Buner tpybonposonos. Tumer 3amau. Pacuer
MPOCTOTO TpyOOmpoBOAa. XapaKTepHCTHKA
TpyOONpOBOHOW ceTH. PacueT clnoKHBIX
TpyOompoBojoB. OCHOBBI ~ pacyera razo-
IPOBOJIOB. IlonsaTue 0 TEXHUKO—
9KOHOMHYECKOM pacuere TpyOompoBojaa

Tema 4. Ilepemeuye-
Hue JcuoKocmell,
corcamue u nepeme-
wenue 2azoe.

OIIK-2, TIK-2

Amnmapartsl s 1e-
peMeneHNs KHUIKO-
cTen

Knaccudukarms HacocoB M HX OCHOBHBIE
XapaKTepUCTHKH. JIMHaMUYeCKHe HAaCOCHI:
LEHTPOOEIKHBIE, OCEBBIE, BUXPEBBIE, CTPYH-
Hble, Ta3UTH; 0OBEMHBIE HACOCHI: MOPIII-
HeBble, JauadparMoBble, IIECTEPEHHbIE,
IUIaCTUHYATBIE, BUHTOBBIE, MOHTEXIO.
CpaBHHUTENBHBIN aHaMU3 pabOTHl HACOCOB
pa3IMYHbIX THIIOB.

AHHapaTBI A CXKa-
THA W TMCPEMCIICHUSA
ra3oB

Knaccudukarms KoMIpecCOpHBIX MaIIUH U
UX OCHOBHBIE XapaKTEPHUCTHKU. TepMoau-
HaMHUYECKHE OCHOBBI IIpollecca CXKaTHsl.
OObeMHBIE  KOMIIPECCOPHI:  HOPIIHEBHIE,
IUTACTUHYATbIE, BOJOKOJBIEBBIE, C ABYMS
BpALIAlOIIUMICA TOPIIHAMHU; JHHAMHUYE-
CKHE KOMIIPECCOPBI: IIEHTPOOEKHbIE, OCe-
Bble. CpaBHHUTENBHBINA aHATIH3 PabOTHl KOM-
MIPECCOPHBIX MAIIUH.




6. Cooeporcanue npaKmu4ecKux 3aHAmu

Y4eOHBIM TUTAaHOM 17151 OaKaIaBpOB MO HampaBiaeHUIo moAroToBku 14.03.01 «SnepHas
SHEPreTHKa U TeIio(u3rKa» HE MPEIyCMOTPEHO MPOBEACHHE MPAKTUUYECKUX 3aHSITUH 110
mucnumniae «MexaHuKa JKUIKOCTH U Ta3ay.

7. Cooeporcanue 1adopamopHvIx 3aHAMUTL

Lenv npogedenus nabopamopHuix 3aHamull — OCBOEHHE JIEKIIMOHHOIO MaTepHaa, Ka-
CAIOLIErocsi 3aKOHOMEPHOCTEN JIBUKEHHUS MOTOKOB JKUJIKOCTEH U T'a30B, a TAKXKE BbIPAOOT-
Ka CTYJEHTaMU ONPEICIIEHHBIX YMEHUH, CBSI3aHHBIX C ONPEJCIIEHUEM PEXHUMOB TEUECHHUS
KHUJIKOCTEH U rasza, U HaBbIKOB, CBSI3aHHBIX C BBIITOJIHEHUEM PAacye€TOB T'MIPABINYECKHX CO-
IPOTUBJIEHUI U BHIOOpAa KOMIIOHEHTOB FMIPO- U THEBMOCUCTEM.

JlabopatopHble pabOThI MPOBOJATCS B IOMEIIEHUN YYe€OHBIX J1abopaTtopuil kKadeapsbl.

Ne | Pazgen nucuu- Yacer | Tema maboparop- Kpatkoe conepxkanue paboThI Kommnerenun
/11 | TUTMHBI HOM paboTHI
1 Tema 1. Ilapa- 2 OIIK-2, IIK-1
Mempul HCUOKO- 2 Onpenenenue pe- | BusyansHoe HaOmoleHHe TEUCHHA
cmu J)KUMa TEYEHUsS] BO- | )KUJKOCTH B IMIUHAPUYECKONH TpyoOe
Ibl B IWJIMHApHYE- | Kpyrioro cedenus. OnpexaesneHue 3Ha-
ckoi TpyOe Kpyr- | ueHuss uucna PelHonbAca, COOTBET-
JIOTO CEYeHHs CTBYIOILIETO HAOJIIOAaeMbIM pEXHUMaM
TCUCHHSI.
2 Tema 2. Ocnoewt | 11 IIK-1, IIK-2
2UOPOMEXARUKU. 4 O3HaKOMJICHHE C METOAMKOH H3Mepe-
HUS JaBJICHWH M BaKyyma IpuOOpamMu.
W3mepenue AByX-Tpex 3HAUYE€HUH U3-
OBITOYHOTO IaBIEHUS W BaKyymMa Ha
cBOOOTHON TIOBEPXHOCTH U B TOouke [l
Viamepenne nasie- II0- TPYKEHHOM B *UJIKOCTh HA rny61/1:
HES M BAKYYMA B Hy H. IlepeBoj U3MepEHHBIX 3HAUEHUN
HOKOSIIeHCS | K- JIaBJICHUS] B €IUHUIIBI CI/VI. Ompenene-
KOCTH HUE pACUYCTHBIX 3HAYCHUU H30BI- TOY-
HOIro OaBJICHHUS B TOYKE II II0 OCHOB-
HOMY YpPaBHCHHUIO TUAPOCTATUKU U
CpaBHEHHE MX C M3MEPEHHBIMU 3Haue-
HUsMU. OnpezienieHne pacyeTHbBIX 3Ha-
YEeHUI aOCOJIIOTHOTO AABJIEHUS B TOUKE
.
4 ®usnueckuil cmbicn ypaBHeHus bep-
OKcnepruMeHTaNb- Hyi. OnpenesieHne NoTepb Haropa B
Has JIEMOHCTpAIys | TpyOOIpPOBOIE IEPEMEHHOTO CEYEHHS.
YpaBHEHHUS Bep- | O3nakomienne co cnocobamMu n3Mepe-
HYJIIU HUSl CPEIHEN M JIOKAJIBHOM CKOpocTel
JBUXKCHUA XUIAKOCTHU.
3 O3HaKOMJIEHHE C YCTPOWCTBOM H
MPHUHIUIIOM H3MEPEHUS pacxoja ¢ Io-
Moursio nuadparmel. M3mepenne 5-6
3HAQUCHMH pacxoja NpH pasIMuHBIX
H3mepeHne pacxo- | MOJOXKEHHSAX PETYIMPYIOIIESH 3aJBHX-
Ja BoOAbl ¢ T1oMoO- | ku. CpaBHEHHE MOIYYCHHBIX 3HAYCHUH
b0 1ruadparMel pacxosa ¢ KOHTPOJIBHBIMH, H3MEPEH-
HBIMM TI0 IIOKa3aHUSIM O0O0BEMHOTO
KPBUIBYATOTO BOJOMEPA U CEKyHIIOMe-
pa. IlocTpoenne TapupoBOYHOTrO Tpa-
(puKa 10 OTNIBITHBIM JAaHHBIM.
3 Tema 3. Ilpu- 10 I1K-1, TIK-2
KAaonas 2uopo- 3 Omnpenenenrie 10- | 1) onpeneneHue MoTeps HAMOPA B TPsi-
MexaHuKa. Tepp Hamopa B | MO IIIMHIPHYECKOH TpyOe Mo JIHHE




NpSMON LIMJIMHIIPHU-
4ecKoi TpyOe

HEMOCPEJCTBEHHO M3 OIbITAa IpH pas-
JUYHBIX CKOPOCTSIX IBIIKCHUS BOJBI.
OmnpeneneHre NOTEPh  HAMopa IO
JUIMHE pacdeTHbIM IyTeM. CpaBHEHHE
MOYYCHHBIX OTBITHBIX 3HA4YEHUH C
BBIYHCIICHHBIMU.

Ompenenenue  1mo-
Tepb Hamopa B 3a-
HNOPHBIX  YCTpPOH-
CTBax

O3HakOMJICHHE C OJHHUM U3 BHAOB
MECTHBIX CONPOTHBICHUN — 3aIlOpHBI-
MH YCTPOHCTBAMH (BEHTHIIEM, 3a]BHK-
KOl M KpaHOM). DKCIEpHUMEHTAJIBHOE
orpezieJieHUe MOoTeph JaBJICHUS B I1OJI-
HOCTBIO OTKPBITOM BEHTHJIE W HAIOJIo-
BUHY OTKpbITOH 3aaBmwkke (h/D = 0,5)
NPU Pa3IMYHBIX CKOPOCTSX JBHMIKEHHS
JKUJKOCTH ¥ CPaBHEHHE 3TUX TOTEPH C
pacdeTHBIMH MM oOpaTHas 3ajada: 110
HalJICHHOMY W3 OIbITa KO3()(UINCHTY
MECTHOTO COIPOTHBICHUS 3aIBHKKH
HaWTH CTENICHb €€ OTKPBITHSL.

OrnpeneneHue cKo-
poCTH U pacxona
BOJbI HpI/I HUCTCUC-
HUHU 4Yepe3 OTBEP-
CTUs U LII/IJ'II/IHI[pI/I-
YyeCKHUi HacaJgoK

O3HaKOMJIEHHE C KOHCTPYKLHEN OT-
BEPCTHH B «TOHKOH CTEHKE», HaCaaKOB
1 OCOOCHHOCTSMH HCTEUEHUS U3 HUX.
OmnpezeneHue Mo HAOPY CKOpocTei
HCTEYCHHUS BOJIBI Yepe3 pazInyHbIe
OTBEPCTHUS U LMINHAPHUECKHUI Haca-
JIOK, CPaBHEHHE IOTYYEHHBIX BEJTMUUH
C OTBITHBIMH 3HAUYCHHUSAMH, PACCUNTAH-
HBIMH 110 H3MEPEHHBIM KOOPIANHATAM
ctpyu. Onpenenenne pacxona BOAbI
MIPY HCTEYECHUH Yepe3 Pa3IndHbIe OT-
BEPCTHS M IIMIMHAPUIECKUN HACAIOK,
CpaBHEHHUE MOIYYCHHBIX BEINYHH C
OTIBITHBIMH 3HAUYEHUSIMH, U3MEPEHHBI-
MU 00BEMHBIM MeTOIoM. Pacuer Bpe-
MEHH UCTEYCHHS BOJIBI YepPe3 OTBEP-
CTHE B «TOHKOHM CTEHKE)» WY IMINH-
JIPUYECKUI HACAIOK MIPU IEPEMEHHOM
Harope ¥ CpaBHEHHE PacuyeTHOTO 3Ha-
YEHUsI C ONBITHBIM, H3MEPEHHBIM C
TIOMOIIBIO CEKYHJIOMepa.

Tema 4. Ilepeme-
weHue HcuoKo-
cmell, cocamue u
nepemeuienue
2a306.

~

IK-1, TIK-2

HcneiTanne IIeH-
TPOOEIKHOTO Hacoca

O3HakOMJIEHME €  KOHCTPYKLHEH
HacocHOM yctaHoBkHu. IIpoBenenue
UCTIBITAHUS IIGHTPOOEKHOTO Hacoca
tuna Ke 10- 55/2. Tloctpoenue pabo-
YUX XapaKTepUCTHK Hacoca TpH TIO-
CTOSITHHOM YHCJI€ OOOPOTOB IO OIBIT-
HbIM M pacyeTHBHIM HaHHBIM. Omnpene-
JIEeHWEe  ONTHMAJIbHBIX  TapaMeTpOB
Hacoca IpH JaHHOM 4Hcie 000pOTOB.




8. Camocmoamenvnan paboma 6axanaepa

Ne Tembl, BBIHOCHMbI¢ HA camocTos- | Yachl ®opma CPC ®opmMupyemble KOMIIe-
n/n | TeJbHYI0 padoTy TEHIUHT
1 Ornpe/ieieHne PexXnMa TedeHHs BO- | 9 [MoaroroBka x pabote, obpa- | OITK-2, ITK-1
Bl B OWIMHAPUIECKOW TpyOe KpyT- 6oTka pe3ysnbTaToB, O(opM-
JIOTO CeueHMs JIEHHE OTYeTa
2 9 [oaroroBka x padore, obpa- | IIK-1, [IK-2

SKCHepI/IMeHTaHLHaH JACMOHCTpaus

ypasHerns Beprymm 00TKa pe3yabTaToB, O(OpPM-

JICHUC OTUCTa

3 9 [oaroroBka x padore, obpa- | IIK-1, [IK-2
U3MmepeHre AaBieHUS U Bakyyma B
. 00TKa pe3ynbTaTroB, OQOPM-
MOKOSILIIEHCST HKHUKOCTH
JICHUE OTYeTa

4 9 [oaroroBka x padore, obpa- | IIK-1, [IK-2
Omnpenenenye MoTeps Haropa B Ipsi-
M 9 00TKa pe3ynbTaTtoB, OQGOPM-
MO IUTUHAPUIECKON TpyoOe
JICHUE OTYeTa

5 9 [oaroroBka x pabore, oopa- | IIK-1, [IK-2
OmpeneneHue MoTepb HAIopa B 3a-
00TKa pe3ynbTaTtoB, OQpOpPM-

MIOPHBIX YCTPOUCTBAX
JICHHE OTYeTa

6 9 [MoaroroBka x padore, oopa- | IIK-1, [IK-2
W3MepeHue pacxofa BOIBI C IIOMO-
00TKa pe3yabTaToB, O(OPM-

bIO JUA(parMsbl
H.l A (I)p JICHUC OTUCTA

7 Onpeznenenue ckopocTn M pacxona | 9 IMoaroroBka x padote, obpa- | IIK-1, [IK-2
BOJBI NPU HCTCUCHHWH 4Yepe3 OTBEp- 00TKa pe3ynbTaTtoB, OQGOPM-
CTHS ¥ IWIIMHAPHUIECKUN HACAIOK JICHUE OTYETa
8 9 IMoaroroBka x padote, obpa- | IIK-1, [IK-2
HcnbiTanne neHTpoOeKHOro Hacoca 00TKa pe3ynbTaTtoB, OQGOPM-
JICHHE OTYETa
HWroro 72

9. Hcnonv3oseanue pelimunzo60il Cucmemvl OUYEeHKU 3HAHUN

IIpn oueHke pe3ynabTaTOB JAEATENBHOCTH CTYACHTOB B paMKaxX JAUCLUIUIMHBI
«MexaHMKa XKUIKOCTH M Tas3a» HUCHOJIb3YeTCs PEUTHMHIOBas CHCTEMA, COOTBETCTBYIOILAS
«[TonoxeHuto o 6ANITLHO-PEUTUHIOBOM CUCTEME OLIEHKH 3HAaHUHM CTYIEHTOB U 00ecreyeHus
KauecTBa ydeObHoro mporecca» (YTteepxkuaeno pemennem YMK VYuenoro coseta ®I'bOY
BIIO «KHUTY», mnporokon Ne7 ot 4 cenrsiops 2017 r1.). PeliTuHroBas olieHka
dbopMupyeTcs Ha OCHOBAHMM TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

IIpu pacuere Tekymero peiituara R™ 3a cemectp kakmas mabopartopHas paboTa
CTyJICHTa OI[CHUBAETCS IO MATHOAITBHON 1TKaje (BO3MOXKHBI IPOOHBIC OIICHKH, HAIIPUMED,
3,8 wiu 4,5), pabota cumTaercs 3a4TEHHOM, €CliM W3HAYalNbHBIA Oamm > 3. B cmyuae
HECBOCBPEMECHHOW CJlauM pa0OThl MOXKET BBOJHUTHCS IMOHWXKarONMi koddpduiuent 0,8, a
IpU OTCYTCTBUHM CTYJICHTAa Ha 3aHSATUU 0€3 YBOKUTEIHHOW MPUYUHBI W TIOCIEAYIOMIEH
otpaboTku — kK03 Puunent 0,6.

[To 3aBepmIeHUU ceMecTpa ONPEACISIOTCS CpeAHKMe Oayuibl, HAOpPAHHBIC CTYACHTOM
mo BceM BHJaM pabor. Tekymmii pEeHTHHr CTyJACHTa 3a CEMECTpP pPacCUHMTHIBACTCS
CJIEIYIOIITM 00pa3oMm:

n
R™=K() aB),
i=1
rae 4, - BeCOBOM MHOXHTENb (0JIs), ONpEeaEHHbIN JIeKTOpOoM Al paboT BUIA i
(m1s1 mabopaTopHbIX pador a, =1);
n — KOJIMYECTBO BUIOB paboT B cemectpe (1 — mabopaTtopHbie);




K — muOXwUTENb paBHBIM 12 114 cemecTpa, 3aBEepIIAOLIErocs IK3aMEHOM;
b. - cpennwuii 3a cemecTp O6amn cTyaeHTa Mo padoTaM BHJA i, paCCUUTHIBACTCS IO

1

dbopmyie:
1 m
Bi =—(_b)),
m Jz::‘ !

r7ie m — KOJIMYECTBO JJa0OpaTOPHBIX paboOT B cemMecTpe — §;
b, - 6am crynenra o naboparopHoii padore .

TakuM oOpa3om, JUIS JONMyCKa K 3K3aMEHY TCKYIIMH PEHTHHT CTYJCHTa JIOJDKEH
cocTaBUTh OT 36 1o 60 OaIoB.

Onpeodenenue petimunea u OYeHKU no OUCYUNTUHE
IIpy TONOKUTENBLHON cHade dK3aMeHa CTyIeHT MoxkeT Habpats R’ or 24 mo 40
OoamnmoB. Ilpu 5TOM KaxXIbIii BOMPOC HK3aMEHA TaKKE OIEHHMBACTCS M0 MSATHOAIBHOU
mkase. bajn Bonpoca yuutsiBaeTcs npu pacuere R, ecim on > 3.

B
R’ =8 _B}) /s,

i=I
rae B; -6amn 3a cooTBeTCTBYIOLINIT SK3aMEHALMOHHEIH BOIIPOC,
B — KOJINYECTBO BOIIPOCOB B OMIIETE.

Peiitunr no gucuuminae R™C maxomures cymmuposanueM 0amios tekymiero R™ u
sk3aMeHanmoHHoro R’ peittuHroB. B WTOre MakCHMallbHBIA PENUTHHT 3a HM3YydEHHUE
JTUCUUIUTAHBI cocTaBiseT 100 6anmoB (cMm. Tabnuiry).

[TepeBoa MTOTOBOTO PEHTHHIa B TPAJAMIMOHHYIO IIKady OIEHOK OCYIICCTBISCTCS
CJICTYIOIIAM 00pa3oM:

0 < R™ < 60 — HeyIOBIETBOPUTENLHO;

60 < R™ <73 — yI0OBJIETBOPUTEILHO;
73 < R™* < 87 — xopomio;
87 < R™® £ 100 — ornuHo.
KonunuectBo 6amioB 3a oy
KomnuectBo
OreHOYHBIC CpeICTBA paboty
paboTt .
min max
JlaGopaTtopnas pabota 8 4,5 7,5
DK3aMeH - 24 40
Uroro: 60 100
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10. Hngpopmayuonno-memoouueckoe obecneuenue OUCYUNIUHb

10.1 Ocnosenaa numepamypa

HpI/I HU3YUCHUHN JUCHUIIIINHBI «Mexanmnka KHUAKOCTH M rasa» B KaU€CTBC OCHOBHbLIX MCTOYHHKOB

UH(POPMAIH PEKOMEHIYETCS HCTIOIb30BaTh CIACAYIOIIYIO TUTEPATYPY.
Yueono-memoouuecxkoe u unghopmayuonnoe obecneuenue oucyuniunsl

OcHOBHbIE HCTOYHUKHU HH(pOpMALHT

KoJa-Bo 3Kk3.

1. 'mapaBiuka ¥ TUAPaBIMYECKUE MAIITUHBL: y4eo.
nocobue / Kazan. roc. Texnon. yu-t ; FO.U. Pazu-
HOB, [LII. Cyxanos . Kazans : KHUTYVY, 2010 .—
159 c.

206 3K3. B YHUIL] KHUTY

B a1. 6u6-xe KHUTY

http://ft kstu.ru/ft/978-5-7882-0849-7-
Suhanov_Gidravlika.pdf

2. [TaBnoB, K.®. [Ipumeps! u 3a1a4u 1o Kypey
MPOLIECCOB U aIMapaTOB XUMUYECKON TEXHOIOTUU
/ K.®.ITaBnos, I1.I". Pomankos, A.A.Hockos. —13-e
u3J., crepeotun. — M.: AnbsiH C, 2006. — 575 c.

485 sx3. B YHULL KHUTY

3. T'mapaBnuka, THAPOMAIINHBI U TUIPOMPUBOIBI
[VaeOuuku|: y4eb. 11l MAalIMHOCTP. BY30B .— 2-¢€
u3., nepepad. — M.: Mammunoctpoenue, 1982 .—
423 c

117 sk3. B YHULL KHUTY

10.2 /lonoanumenvnan 1umepamypa

B xauectBe JOITIOJIHUTCJIBHBIX HCTOYHHKOB I/IH(i)OpMaI_II/II/I PEKOMCHAYCTCA HCIIOJIb30BATH

CJIEIYIOIIYIO JIUTEPATYPY:

I[OHOJIHI/ITEJH:H])IC HCTOYHUKHU HH(i)OpMaIIHI/I

Koa-Bo k3.

1. JTaGopaTopHBIi TPaKTUKYM MO MPOIecCcaM M arl-
naparaM XUMHUYECKOW TEXHOIOTHH: yuebd. mocodue
/; ®.A. Abnynkamanosa, A.llLl. buxOynaros, B.T.
boukapes [u np.]; Kazan. roc. TexHON. yH-T ; TIOX
pen. I'.C. IpsaxonoBa .— Kazann, 2005 .— 235 c.

1540 sx3. B YHUL] KHUTY
B s1. 6u6-ke KHUTY
https://kstu.bibliotech.ru/Reader/Book/-9

2. Kacarkus, A.I'. OCHOBHBIE NPOLIECCHI U ammapa-
Thl XuMH4eckoi Texnosoruu / A.I'. KacaTkun. —
12-e u3n., crepeorun., nepepad. — M.: AnpsHC,
2006. — 750 c.

99 sk3. B YHUIl KHUTY

3. Ky3pmuna, O.B. Mexanuka >XKMAKOCTH U rasa:
yue6. nmocobue. Y.1 / O.B. Ky3pmuna ; Mock. roc.
cTpouT. yH-T .— M. : Mock. roc. CTpoUT. YyH-T,
2012 .— 124 c.

1 5x3. B YHULl KHUTY

4. Komuccapos FO.A., 'opaees JI.C., Benr /I.I1.
[MTAXT. Yuebnoe nocobue 1 MOATOTOBKH Oaka-
JIABPOB, MarucTPOB U JUILIOMHPOBAHHBIX CIICIIAA-
nucTtoB By30B. M.: Xumus. 2011. — 1229 c.

167 5x3. B YHUL] KHUTY

5. Bopoxuos, O.B. I'mapaBnuka ¥ ruipornHeBMO-
npuBoa. Pacuer cioxHoro TpyOompoBoaa ¢
HACOCHOM mojiaveii: yueoHo-meto. mocooue / O.B.
Bopoxnos ; IIckosckuii roc. yH-T .— IIckos, 2013
—62c.

1 k3. B YHUILl KHUTY

6. laBbinoB A.Il., Bannynnun M.A., Kaparaes
O.P. OcHOBBI MEXaHHMKH KUJIKOCTH U T'a3a: COBpe-
MEHHBbIE MTPOOJIEMBbl TEXHUKH, TEXHOJIOTHH U MH-
JKEHEPHBIX PacyeTOB. [ DJIIEKTPOHHBIN pecypc]: Mo-
Horpadus. M3narenscteo KHUTY 2014. 109 c.

5 3K3. B YHUI] KHUTY

B s1. 6u6-xe KHUTY
http://ft.kstu.ru/ft/Davidov-
osnovy_mekhaniki_zhidkosti_i_gaza.pdf



http://ruslan.kstu.ru/cgi/zgate.exe?ACTION=follow&SESSION_ID=3700&TERM=%D0%9A%D1%83%D0%B7%D1%8C%D0%BC%D0%B8%D0%BD%D0%B0,%20%D0%9E%D0%BA%D1%81%D0%B0%D0%BD%D0%B0%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

10.3 DnexkmponHbie UCMOYHUKU UHpOpMayuu
[Ipy u3yueHNH TUCIUTLIAHBI «MeXaHWKa KHAKOCTH U Ta3a) UCIOIb30BaHUE 3JIEKTPOHHBIX MCTOY-
HUKOB HH(OpMALIUH:
1. PacueTHbIe mporpamMMsbl K JaGOpaTOPHEIM paboTaM.
2. PacuerHple mporpaMMbl s KypCOBOIO IPOEKTHUPOBAHMS, IO3BOJIAIOIINE OCYIIECTBUTH
BBIOOp ONTHUMAJIBHOTO allapara.
. IIporpamMmsl hopMUpPOBaHKS TECTOB UL KOHTPOJIS X CAMOKOHTPOJIA U3 OaHKa 3aaHui.
. KoMIUTeKT MeToIn4ecKoii TUTepaTyphl, pa3MeleH bl Ha caiite kadenpsl [IAXT.
. DnextponnbIit katasor YHUI] KHUTY — http://ruslan.kstu.ru/
OBC «PykoHT» - http://rucont.ru/
. DBC «Jlanbp» - http://e.lanbook.com/
. OBbC «Kuura®onn» - http://www.knigafund.ru/
. DBC «IPRbooks» - http://www.iprbookshop.ru/
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11. Ouyenounvie cpeocmea 011 meKyuie2o KOHmMpoaa ycneeaemocmu, npome-
HCYMOYHOU ammecmayuu no Umo2am 0C60eHUA OUCYUNITUHDL

Oyenounvle cpedcmea O NPoOGeOeHUs MeKYujeco KOHMpOs YCneeaemocmu,
NPOMEINCYMOUHOU ammecmayuy 00y4aowuxcs u umoz2080iu (20cy0apCmeeHHOU Umozo-
601l) ammecmayuu paspabamvléaOmMcs Co2NACHO NoaodceHUuto o DoHOax OYeHOYHbIX
cpeocms, paccmMampusalomcs KaKk coOCMmagHas 4acms pabouel npocpammsl u opopmis-
I0MCsi OMOeNbHbIM OOKYMEHMOM, KOMOPbll Npuiazaemcs K paboueti npocpamme.

12.Mamepuanvho-mexuuueckoe odecneuernue OUCUUnIuUHvl (M00yis)
1. JlexunmoHHbBIE 3aHATUS

a. KOMIUJIEKT 3JIEKTPOHHBIX JICKITHI
2. [IpakTUueckue 3aHsITHS:
a. nabopaTtopus THAPABINYECKUX YCTAHOBOK, OCHAIIIEHHAs! HEOOXOAUMBIM 000-
PYZOBaHUEM,
b. a0I0HBI OTYETOB I10 JTJa00paTOPHBIM paboTam,
C. KOMITBIOTEPHBIN KJ1acc.
3. IIpouee:
a. pabodee MeCTO MpEIoaaBaTelis, OCHAIEHHOE KOMITBIOTEPOM C JOCTYIIOM B
HNnrepner,
b. paboune MecTa CTYJEHTOB, OCHAIIICHHBIE KOMIIbIOTEpaMHU C JOCTYIIOM B

WuTepHeT, npenHa3HauYeHHbIE A1 pa0OThI B AJIEKTPOHHOI 00pa3oBaTesbHON cpejie.

13. ObpazoseamenvHble mexHo02uu

VY4eOHbIi MIaH M0 U3YyYEHUIO0 AUCHUIUIMHBI «MexaHuKa KUIKOCTH U Ta3ay A
OakanaBpoB 1Mo HampasieHuto noarotoBku 14.03.01 «SnepHas sHepretuka u Teriopu-
3MKa» HE MpeyCMaTpUBaeT YaCOB HHTEPAKTUBHOTO O0OydEHUsI.
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