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1 Ilesib ocBOEHMS JUCITUTLTHHDI

eny w3ydeHuss aucuuIuinHbl «l MapaBiuka» — NaTh CTYAEHTaM HEOOXOAHMMBbIE 3HAHUS IO
BXXHEHIIMM (PU3MUECKUM 3aKOHAM CTATHKH M AMHAMHKH JKUAKOCTH U rasza (P MajbIX JaBJICHU-
SIX), O3HAKOMHTD C 3KCTIIEPUMEHTAIBHBIMU CIIOCOOAMU U3MEPEHUST MapaMeTPOB COCTOSHUS JKHUIIKO-
CTH, a TAK)K€ METOAAaM MPAKTHYECKOTO MPUMEHEHMsSI 3aKOHOB TOKOSI U JABUKEHUS SKUIKOCTH JJIS
pelleHus PUKTATHBIX THAPABINYECKUX 33/1a4 B O0JIACTH TEXHOJIOTMH MAIITHOCTPOEHUSI.

2 Mecro aucuumiunbl B cTpykrype OOII 6akanaspuara

Iuppasiauka oTHOCUTCS K 0A30BOI YaCTH y4eOHOTO MIaHa.

I[J'ISI HU3y4YCHHUSA TMAPaBJINKN HGO6XOI[I/IMO YCBOCHUEC CICAYOIMUX TUCHHUILJINH:

- Maremaruka: auddepeHunaIbHOe U HHTETPATbHOE UCUUCIEHHS, SJIEMEHTBI BEKTOPHOH aj-
re6pbl, SJIEMCHTBI TCOPUN BepOﬂTHOCTeﬁ U MaTeMaTHYEeCKOU CTaTUCTUKH, YUCJICHHBIC ME€TObI,

- usuka: pusnveckne CBOWCTBA KUIKOCTU U ra3a, CHJIbI TSIKECTH, JABJICHUS, UHEPIIVH, 3a-
KOHBI COXpaHCHUA MAaCChl, KOJIMYECTBA ABUXKXCHUA, DHEPTUH, MOMCHTA UMITYJIbCA, 3aKOHbI HbI-OTOHa,
3akoH ['yka, ypaBHeHUe bepHyJUH, METOIbI HCCIIENOBAHUS U U3MEpeHUs (PU3NYECKIX BEJIMYHNH,

- TEOPETUYECKash MEXaHUKA. PaBHOBECHE CHJI, LIGHTP TSDKECTH Tejla, CTATUYECKUM MOMEHT,
MOMEHT MHepUHH, T epeHInaIbHbIe YPABHEHHS IBUKEHU MaTePHUAIbHON TOUKH;

- COTNPOTHUBJIEHHE MATEPHAJIOB. T€OMETPUIECKUE XaPAKTEPUCTUKH TUIOCKUX CEYEHUH, Hampsi-
JKCHUA, I[G(I)OpMaLII/Iﬂ TEJL, STTHOPBI CUJL, TPOYHOCTD ITPU MO AOMYCKACMbIM HAIIPAKCHUAM.

3 Komnerenuun odyuaromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS AHCIHIIIMHBI:

® CIIOCOOHOCTB K caMoopraHu3anuu u camoodpasosarmto (OK-5),

® CIIOCOOHOCTBIO MCIOJIB30BATh OCHOBHBIE 3aKOHOMEPHOCTH, IEHCTBYIOINE B MPOLIECCe U3-
TOTOBJICHHSI MAIIMHOCTPOUTENbHBIX M3JeNui TpeOyeMOoro KayecTBa, 3aJaHHOTO KOJIMYEeCTBa NpPHU
HaUMEHBIIHX 3aTparax obmectsenHoro Tpyaa (OITK-1).

® CIOCOOHOCTBIO MCTIOJIb30BaTh METObI CTAHAAPTHBIX HUCIBITAHUN TIO ONpenesieHuIo (Gpru3u-
KO-MEXaHUYECKHX CBOMCTB M TEXHOJOTMYECKHX MMOKa3aTesiell MaTepHajioB M TOTOBBIX MAIIWHO-
CTPOUTENBHBIX U3MENINH, CTAHJAPTHBIE METOIbI HX MPOEKTHPOBAHUS, ITPOTPECCUBHBIE METOIBI 3KC-
ruryatanun n3nenni (11K-2),

® CIOCOOHOCTBIO BBIMOJIHATH PabOTHI M0 AMATHOCTHKE COCTOSIHMSA AMHAMUKUA OOBEKTOB Ma-
IIMHOCTPOUTENIbHBIX MPOU3BOACTB C MCIOJIb30BAHUEM HEOOXOIUMBIX METOJIOB U CPEACTB aHAIU3a
(IIK-12);

® CIIOCOOHOCTBIO OCBANMBATh HA INMPAKTHKE M COBEPIIEHCTBOBATH TEXHOJIOTHH, CHCTEMBbI U
CpeACTBa MAIIMHOCTPOHTEJBHBIX MPOU3BOJCTB, Y4aCTBOBATh B pa3pabOTKe M BHEIPEHUU OMNTH-
MaJIbHbIX TEXHOJIOTMH HM3TOTOBJICHUS MAIIWHOCTPOUTENBHBIX W3IEIHUH, BBITOJHATD MEPOIPHSITHUS
1o BbIOOPY U 3PPEKTHBHOMY HCIOJIB30BAHUIO MATEPHANIOB, TEXHOJOTUYECKON OCHACTKHU, CPENICTB
IMAarHOCTUKH, NApaMeTPOB TEXHOJIOTHYECKHX MPOLeccoB sl ux peanuzaunu (ITK-16);

® CIIOCOOHOCTBIO BBITIOJIHATE PAOOTHI IO HACTPONKE U PErJIAMEHTHOMY HKCIUTYaTalllOHHOMY
0OCITy’)KNUBAaHUIO CPE/ICTB U CUCTEM MAIIMHOCTPOUTENbHBIX pon3BoacTs (ITK-21).

B pe3ysabTaTe 0CBOEHHS THMCUHILIHHBI 00y YAIOIIHIACH J0JIKEH:
3HATb: - OCHOBHbBIC 3aKOHBI MEXAHUKH KUJIKUX U ra3000pa3HbIX Cpef,

- MOJEJIN TEUCHUS KUAKOCTH U ras3a,

- 00MacTH MPUMEHEHUs1, TPEUMYIIECTBA U HEOCTATKH OObEMHBIX THIPOIIPUBOJIOB,
YMeTh: - HCIOJIb30BaTh 3aKOHBI THAPABIUKYU MPU PELICHUN 3a7a4 MAIUHOCTPOEHHUS,

- YUTATh U COCTABJISITh MPOCTHIE TUAPABINYECKUE CXEMBI,

- TIOJIB30BATBCS CIIPABOYHON, HOPMAaTUBHOW U CIIELIUAILHOM JINTEPATyPOH,
HAaBBbIKAMH PELICHUS MPAKTUYECKUX 3a/1a4 HA OCHOBE MMOCTAHOBKU SKCIIEPUMEHTA, UC-
MOJIb30BAHUSI MATEMATHUYECKUX MOJIEJIEH U BBITIOJHEHUSI pacueToB Ha DBM,
METOUKOMN NPOECKTUPOBAHUS THAPONPUBOIOB,

METOJUKON pacuera TEUEHUHN KUIKOCTEN U ra30B B 3JIEMEHTAX FUAPABINYECKUX U
MMHEBMATUYECKUX CUCTEM U arperatos.

BJIAAECTD .



4 CTpyKTYpa ¥ coAepRaHUe THCHHIINHBI «[ HaApaBIHKa»
4.1 ConepkaHue IHCHHUILIHHBI

1. Cuna naBneHHs OKOSIIIENCS JKUIKOCTH Ha TJIOCKUE CTEHKH.
LlenTp naBneHus.

Cun naBneHus: MOKOALIEHCS KUAKOCTH HA KPUBOJMHEMHBIE CTEHKH.
3akoH Apxumena

halb el

Ce- Bunbr yuebHoti pado- «
mec | 8| Tol, BRmouas camo- | POPMBI TEKYLIEr0™ KOHTPO-
No ™ § cTosTebHYI0 paGory | U YCTeBaeMocTn (mo cpo-
o Paspen aucuunauHel = | crynenTos, i Tpymo- | K&M TEKYUIIX aTTeCTalui B
n Tema nexkuuu U BONpPOCHI © | emkocTb (B Hacax) CeMeCTPe) dopma npomexy-
E’( JIK |13 1JIP |Cp | TOUHO# aTTecTamiu (o ce-
o) MecTpam)
am
1 2 415 6 7 8 9
1. |JEKIHA 1 TEMA 1: OcHoBHbIe pu3HUeCcKHe CBOMCTBA JKMAKOCTel u raos 1 2 BxonHoH KOHTPOJIb
1. Ilpemmer rugpasiauku. KpaTkue MCTOpUYECKHUE CBEAEHUsS O PA3BUTHM HAyKU.
Hcnonp3oBaHue 3aKOHOB M METOJIOB pacyeTa THAPABIUKHA B 00JACTU TEXHOJO-
MU MalIMHOCTPOEHHS.
2. OcHOBHbIE (PU3UUECKHE CBOHCTBA: CXKHUMAEMOCTb, TEKyUeCTbh, BA3KOCTh. HeHb-
IOTOHOBCKHE KUJIKOCTH.
2 | JIEKIIUA 2 TEMA 2: OcHOBHBIE 3aKOHbI H YPABHEHHUS] THAPOCTATHKH 3 2 4 6 6
1. Cunbl, AEUCTBYIOIMNE B )KUIKOCTSIX.
2. I'mppocraTudeckoe NaBJICHHUE U €r0 CBOMCTBA.
3. VYpaBHeHus Jiinepa U UX UHTETpabL.
4. OcHoBHOE ypaBHeHHe ruapocTtatukd. 3akoH Ilackansi. AOcosoTHOe U U30bI-
TOYHOE JIaBJIEHUE.
3. JIEKIIUA 3 TEMA 2: I'mapocraTuka 51 2 2 6 KontponbHas padora 1
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JIEKIINA 4 TEMA 3: OcHOBBI KHHEMaTHUKH

1. OcHoBbl kuHeMaTuku. JInHUS 1 TpyOKa Toka. I10TOK M €ro ruapaBIMYecKHe SJIEMEH-
ThI.

2. YckopeHHe KUAKOH 4acCTHULIBL

3. VYpaBHeHHe HEPa3pPHIBHOCTH B HHTErpalibHON 1 auddepeHunanbHoi Gopmax.

4. Bunpl IBUXKEHHS KUIKOCTU.

JIEKITNA S TEMA 4: OcHoBHBIE 3aKOHBI U YPABHEHHUSI THAPOAUHAMUKH

1. Monenp uneanbHON JKUAKOCTU. Y PaBHEHUS IBHKEHUS UICAIbHOMN )KUAKOCTH.

2. YpaBHeHue bepHymn 11 3JIEeMEHTapHOW CTPYWKH HAEANBHOM M BSI3KOM >KUAKOCTH,
ISl IOTOKA PEaIbHOM KUAKOCTH.

3. I'eomerpuyeckas u sHepreTUdecKasl HHTEpIpeTanns ypasHeHnus bepnaymnm.

JIEKIIA 6 TEMA 4. OcHoBHbIe 3aKOHbI H YPABHEHHUSI THAPOAUHAMUKH
1. OcHOBHOE ypaBHEHHE PABHOMEPHOIO ABMKEHMUS

2. JlBa pexxuma neukeHus sxkuakocreid. Kpurepuil Pefinonbaca.

3. JlamuHapHOE ABMXKEHUE )KUIKOCTH.

4. TypOyneHTHOE NBIKEHUE JKUAKOCTH, OCHOBHBIC XapaKTEPUCTHKU

JIEKIINA 7 TEMA 5: OaHoMepHbIe TOTOKH KMAKOCTeil U ra3oB

1. I'mppaBnudeckye COMPOTUBIICHUS, X Pu3ndeckas npupona u kiaccudpukanms. CTpyk-
Typa GopMyJI Uil BBIYUCIIEHUS TOTEPh SHEPTHH (HAIIOpa).

2. MecTHbIE CONPOTUBIICHHUS U COMPOTHBJIEHUE IO JJIMHE, OCHOBHBIE (POPMYJIBI JUIs OT-
penesieHns NoTephb Hamopa.

3. 30HbI conpoTHuBIeHUs. [ napaBaruecKuii KO3PPUIHEHT TPEHHUSL.

4. Tumel 3ama4 npu pacdere TpyoonmpoBoaos. PopMyJIbl A pacyeTa KOPOTKUX U JJTHH-
HBIX TpyOompoBonoB. Pacdyer TpyOONPOBOAHBIX CUCTEM MPU MOCIEIOBATEIBHOM, Mapal-
JIEJIbHOM COE€IMHEHHH U MIPU NEPEMEHHOM pacxoje Mo MyTH.

11

13

KonTtp.
paboTta
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JIEK 8

TEMA: OaHomepHbIe OTOKH KHAKOCTEH U ra3oB

1. UctedeHune »KUAKOCTH Y€pe3 MaJIOe OTBEPCTHE.

2. Ucreuenue xxuakoctu yepe3 Hacaaku. Tumbl HacaakoB. Koaddumuents! pacxona.
3. OCHOBHBIE THITBI 337144 IO pacdeTy Oe3HATIOPHBIX Pycesl HE3aMKHYTOI'O U 3aMKHY-
TOTO CEYEHUsI IPU PABHOMEPHOM JBIDKEHUU.

JIEKIIUA 9 Tema: I'mapaBianyecKkue MAIIUHbI

1. O0mue cBeneHUs.

2. IoprrHeBbie HACOCHL rpaduKH MOAAYH, BBICOTA BCachiBaHUs, MOIHOCTh U KIIJ],
coBMecTHast paboTa HaCOCOB.

3. JlomacTHbIe HACOCHI: YCTPOMCTBO, KiacCH(pUKaLMsi, OCHOBHOE ypaBHEHHE, MOoaAOop
HACOCOB, COBMeCTHas padora.

17

KonTtp.
paboTa 3

BCEI'O:

17

17

17

57

Sauer




4.2 CopepxraHue NPAKTHYECKUX 3aAHSITUH

Ne | Ne nexumu | Haumenosanue nabopatopsoro (mpakrtude- | Ko- Pexomennyemast nu-
n/n | u3 pabo- | CKOTro, CEMHHAPCKOTO) 3aHSITHS Jauye- | Tepatrypa M METOIH-
4eil mpo- CTBO | YeCKHe pa3paboTKu
rpaMMbl qacoB | (Ne ucrouHmnka u3
CIHCKA JIUTEPATYPHI)
1 2 3 4 5
1 1 Dusnieckue CBONCTBA XKUAKOCTH U rasza 2 1-4, 6,7
2 1,2 I'ugpocraTuueckoe naBjaeHUe 2 1,2,4,7,8
3 2,3 Pacuer cuiibl rUAPOCTATUYECKOTO 1aBJIEHUSA 2 1-4, 6,7
JKUAKOCTH HA TJIOCKHE CTEHKH.
4 2.3 Pacuer cuiibl rUAPOCTATUYECKOTO 1aBJIEHUSA 2 1-4, 6
JKUAKOCTHU HA KPUBOJIMHENHHBIE CTEHKH.
5 4,5 YpasHenue bepnynm 2 1-3, 6,8
6 6 Pacuer kopoTkux TpyOONPOBOIOB 2 1-4, 6,7
7 7 Pacuer amuHHBIX TPyOOTIPOBOIOB 2 1-4, 6,7
8 8 HcreyeHue KUOKOCTH U ra3za U3 OTBEPCTUM 2 4,6,7,8
1 HACAJKOB.
9 9 I'uppaBinueckre MalmHbI 1 6,7, 8
Hroro 17
4.3 Coaepxanue J1a00pATOPHBIX 3aHATHH
Ne | Ne nexuun Pexomennyemas
i/ u3 pabo- JUTEepaTypa u Me-
I yen npo- HaumenoBaHue u conepkaHue Kon-Bo | Tomuueckue pas-
rpamMMBbl 71a00paTOPHOTO 3aHATHUS 4acoB padotku (Ne nc-
TOYHMKA U3 CIU-
CKa JINTEpPaTyphl)
1 1,2 H3mepenue rugpoCcTaTUHECKOro AaBACHUS 4 1-2, 6-10
2 2.3 OrnpeneneHue CUIbI NABJICHUS KUIKOCTH HA 2 1-2, 6-10
MJIOCKYIO CTEHKY.
3 5 PexxuMbl IBUKEHUS JKUIKOCTU 2 1-2, 6-10
4 4 DKcrnepuMeHTallbHasl NMPOBEpKa ypaBHEHUs 2 1-2, 6-10
bepnymnu.
5 5-6 Onpenenenue noTeps Haropa Mo JJIUHe Npu 2 1-2, 6-10
HANIOPHOM JIBUXKEHUH KUAKOCTHU.
6 5-6 OmnpeneneHue MeCTHBIX IMOTEpb Hamopa B 2 1-2, 6-10
HATOPHBIX TPYyOOTIPOBOAAX.
7 7 HcreyeHue >KUOKOCTU 4Yepe3 OTBEPCTUA U 2 1-2, 6-10
HACaJKU.
8 8 H3yueHne KOHCTPYKLIMM HACOCOB 1 1-2, 6-10
Hroro 17




4.4 TemaTuka JJ1s1 CAMOCTOSITe/IbHOI padoThI CTyAeHTa

Ne | Temartuka no copepxkanuto qucuumnn- | Konudyecrso | Pekomenayemas | @opMbl
/11 | HBI, BBIACTICHHAS TSI CAMOCTOSITETIbHO- | YAaCOB U3 CO- | JIUTEpaTypa U KOHTPOJIA
ro U3y4eHus TEepKaHUs uctouHuku uH- | CPC
IUCUUIUIMHBL | popmanmu
1 | dusudeckrue CBOWCTBA KUAKOCTEH H 7 1,2,6 Konr.pab.
rasos.
2 | OcHOBHbIE 3aKOHBI U ypaBHEHUS T'HI- 7 1,2,6 KonT.pab.n
POCTAaTUKU pax, 3ad.
3 | OCHOBBI KNHEMATHKHU 7 1-2 Konr.pad,
3a4
4 | OcHOBHbIE 3aKOHBI U ypaBHEHUS T'HI- 12 1-2 KonT.pab.n
POAMHAMUKH pax, 3ad.
5 | OnHOMEpHBIE TIOTOKH JKHIKOCTEH W 12 1- 4,6,7 | Konr.pad.n
rasoB pax, 3ad.
6 | 'mgpaBanyueckue MaIIuHBbL. 12 4. 6-8 Kont.pad.m
pax, 3a4
Hroro 57 3auer

5. O0pa3oBaTebHbIE TEXHOJIOTHH

OO6pasoBaresbHble TEXHOJIOTHH, UCTIOIb3YEMbIE ITPH PEATU3ALNN PA3IMYHbIX BHIOB YUeOHON
paboThI, 3aKIIOYAIOTCS B KOMIIETEHTHOM pPa300pe KOHKPETHBIX MPAKTUYECKUX U BO3MOXKHBIX IMO-
BCE/THEBHBIX CHUTYaLUH MO TEME ypOKa C YKa3aHHEM SKOHOMHYECKOTO M COLMAIBHOTO BHIOB 3(¢-
¢exTos. [lo onbiTy MHOTONETHEH pabOTHI TAKOE U3JIOKEHHE TEOPETUIECKOr0 MaTepuala CrocoocT-
BYET HAMJIYYIIEMY 3aKPETUICHHIO HOBOTO MaTepHaa.

3amaun Ui MPaKTHUECKUX 3aHATUH MOJ0OpaHbl U3 Pa3IMYHBIX 00JacTel YeIoBeUeCKOn nesi-
TEJIBHOCTH M C YUETOM OIBbITa MPENOJaBaHMsl JUCLUILIUHBI B CTPAHE U 32 PyOeKOM, UTO CrocoOCT-
ByeT (JOPMUPOBAHHIO U PA3BUTHIO POPECCHOHATBHBIX HABBIKOB Y O0YYAOLITUXCS.

K koHIly ypoka BHUMaHHE CTYACHTOB NPHUBJIEKACTCS HA PELICHUE MOBEPXHOCTHO JIETKUX 3a-
1a4, KOTOPBIE CYIIECTBEHHO PAa3BUBAIOT MBILIEHUE U CO3AI0T 0OCTAHOBKY COCTSI3aTEIbHOCTH.

[IpuBoasTCA KOHTPOJIbHBIE paOOTHI AJIST OCYIIECTBIEHHS TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH
U MPOMEXKYTOYHOH aTTECTALMU 110 UTOraM OCBOEHMS AMCLUIUIMHBL, BKJIIOYAs [UIsI KOHTPOJST CaMo-
CTOSITENTbHOM PabOThI 0OYUArOIIETOCs MO OTASIBHBIM pa3aesiaM JUCIUILTHHBL.

6 OueHouHbIe cpeAcTBA JJIS1 TEKYIIero U HTOroBOro KOHTPOJIsl yCNeBAeMOCTH CTY/IeH-
TOB
Bonpocbl BXOAHOr0 KOHTPOJISL.

3akoH Apxumena. 3akoH [lackans.

3aKOH COXpaHEHHs] MacChl, JHEPTUU, KOJIUYECTBA IBUKEHUS.

Du3uueckoe CTPOSHUE M CBOMCTBA TBEPABIX, KUIKUX U Ta3000pa3HbIX Tel.
PaBHOMEpHOE M HEPABHOMEPHOE BUIBI JBUKECHHUS TEL.

Cno’xHOe BUKEHHE TeJla, BEKTOP CKOPOCTH.

Dopwmyna Ilyasenns.

I11OTHOCTE M yAENbHBIN BEC.

Bropoii 3axon HeroToHa.

9. YckopeHue, cuila HHEPLUU.

10. TToTeHuManbHas U KHUHETUYECKAs BUIAbI SHEPTHUH.

11. BpamarenbHO€e IBUKEHHUE TBEPAOTO TENA, BEKTOP YIJIOBOM CKOPOCTH.

12. VYpaBHeHHe COCTOSIHUA UAEANBbHOIO rasa. /JlasieHue raza Ha CTEeHKH COCyAa.

e U e



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
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Tabnuubl MPON3BOAHBIX MPOCTHIX (PYHKIIHI.

TaOnuibl HHTETpaIoB.

BexTop, BenuunHa U HallpaBJIeHHe, TPOEKLIUH, MOAYJb BEKTOPA.
CkamnsipHO€E NMPOU3BEICHNE IBYX BEKTOPOB (B MPOEKLIHSAX).
BekTopHoe npousBeAeHre IBYX BEKTOPOB (B MPOESKIUIX).
IIpousBoanast GyHKINH MHOTHX ITEPEMEHHBIX.

[Monnenii nuddeperunan ciaoxuoi GyHKIMN.

®opmyna Teitnopa, paa Maknopena.

@U3NUECKUN U TE€OMETPUYECKUI CMBICI MTEPBON MPOU3BOAHOM.
YacTHble NPON3BOHBIE, FEOMETPUYECKUI CMBICIL.

VYpaBHeHHE NPAMON B OTPE3Kax.

Crarnueckuit MOMEHT TuIoaaAn. MOMEHT UHEPLIUH.
Omnpenenenue eHTpa TSKECTH (LEHTPA MACC) CIOKHOHN (pUryphl.
YpaBHEeHHEe MOMEHTOB (Teopema BapuHbona).

KonTtpoabHas pabora Ne 1
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8.

9.

HpenMeT MEXAaHUKU XUIAKOCTU U rasa.

OcHoBHbIE (PU3NIECKUE CBOWCTBA JKUAKOCTH U ra3a.

Cunel, neicTByIOLINE B )KUIKOCTSIX.

CBoiicTBa rHAPOCTATHIECKOTO TABJICHHUSI.

Huddeperunanbable ypaBHEHHS PABHOBECHS JKUAKOCTH.

OcHoBHas popmysia ruapoctatuku. 3akoH [lackans.

MaHomeTpuyecKkoe U BaKyyMMETpU4YecKoe BUJbI AaBieHUus. OTHOCUTENbHOE PaBHOBE-
CHEC JKUAKOCTH.

Cuna AaBJICHUA S KUAKOCTH Ha IJIOCKHUE CTCHKH. L[eHTp AaBJICHUA.

OnpeneneHI/Ie CHJIBI JaBJICHUA )KUAKOCTHU Ha KpI/IBOJ'II/IHeI/IHbIe MOBEPXHOCTH.

10. Teno naBneHus. 3aKOH Apxumena.

KonTpoabHas padora Ne 2

Mopgnenb uaeanbHON KUAKOCTH

YpaBHEHUs ABUKEHUS UAEATbHON KUIKOCTH.

YpasHeHue bepHyn 111 31€MEHTapHON CTPYHKH SKUIKOCTH.

YpaBHenue bepHyu a5 noToka peanbHON )KUAKOCTH.

I'eomerpuueckast 1 sHepreTUUeckasl UHTepIpeTaLus ypasHeHus bepHynnu.

JBa pexuma asuxkenus xuakocten. Kpurepnii Pelinonbaca.

JlamuHapHOe nBIKEHUE JKUAKOCTU. Pacnpenenenyue CKOpoCcTeil Mo ;KUBOMY CEUEHHIO.
®opmyna [lyaserins.

TypOyneHTHOCTD U €€ OCHOBHBIE CTATHCTUYECKUE XapAKTEPUCTUKH.

O Pacnipenenenue ckopocTeil o JKHBOMY CEUEHHIO MPH TyPOYJIEHTHOM ABIDKEHHH.

KonTtpoabHas padora Ne 3

OcHOBHOE ypaBHEHHE PABHOMEPHOIO ABM)KEHUS KUIKOCTH

JBa pexuma asuxkenus xuakocten. Kpurepnii Pelinonbaca.

JlamuHapHOe nBIKEHUE JKUAKOCTU. Pacnpenenenyue CKOpoCcTeil Mo ;KUBOMY CEUEHHIO.
Dopwmyna Ilyasenns.

TypOyneHTHOCTD U €€ OCHOBHBIE CTATHCTUYECKUE XapAKTEPUCTUKH.

Pacnipenenenue ckopocTeil o JKHBOMY CEUEHHIO MPH TyPOYJIEHTHOM ABIDKEHHH.

Buael ruapasinueckux conpoTtusiaeHuil. @opmyna I onpeneieHus noTepb Hanopa Ha
TpeHHe.



10.
11.
12.
13.
14.

MectHbIE TUAPABINYCCKUEC COMMPOTUBJICHUSA, HACTHBIC CJlIyYau.

I'mnpasnudecknii K03HHUIUEHT TPEHUS, 30HBI COMPOTHBIICHUSL.

PacyerHble 3aBHCUMOCTH U THIIbI 3314 111 pacdeTa TPyOOpOBOIOB.

Pacuer BcacbiBaroieit TpyObl Hacoca.

Pacuer cudona.

Pacuer nmuHHBIX TPyOOTIPOBOAOB.

[ToTepu Hamopa B MIMHHBIX TPpyOax MpH MapajieIbHOM U TOCIEN0BATEIbHOM COEINHE-
HHMH.

Bomnpoce! a5 NpoBEePKH 0CTATOYHBIX 3HAHUIA.

Nk =

~ o

10.

11

12.

13

15.
16.
17.

18.
19.

20.

21

23.
24.
25.
26.

Yro usyqaer I unpasnuka. Kakue 3ana4u MOXKHO PELINTD C €€ OMOLIBIO.

HazoBuTe 0CHOBHBIE (pH3NUECKHE CBONCTBA JKUAKOCTH U rasa.

Kakue ocHOBHBIE CHJIbI JEHCTBYIOT B JKUAKOCTSX.

Kaxumu cBoiicTBamu 00s1aaeT rUAPOCTATUIECKOE JaBJICHUE.

Uemy paBHO aOCOJIFOTHOE JaBJICHHE B TOYKE, MOTPYKEHHOW Ha riiyOomHy h, ecnu nasie-
HUE Ha MOBEPXHOCTH KUAKOCTHU Po.

Cdhopmynupyiite 3axon [lackans.

UeMy paBHO MaHOMETPUYECKOE IAaBJICHUE B TOUKE, MOTPY)KEHHOW Ha riyOuHy h, ecnm
JaBJIeHNE HA TIOBEPXHOCTH JKUAKOCTH aTMOC(hepHoe.

UeMy paBHO BaKyyMETPHUYECKOE AABJICHHE B TOUKE, €CJIU aOCOJIOTHOE JaBJIICHUE B 3TOH
TOYKE B TPU paza MEHbIIE aTMOC(HEPHOTO.

Ha xaxyro BbICOTY MOJHUMETCSI BOAA B IbE30OMETPE, €CIU B TOUKE €ro MOACOEAUHEHUS
u30BITOYHOE aByieHue B TpyOe cocrasisier 0.15 ar.

Ot yero 3aBUCHT CHJIa H30BITOYHOTO AABJIEHHS KUIKOCTH HA TIOBEPXHOCT.

.Fne MNPpUIIOKEHA CHJIa U30BITOYHOIO JaBJICHUA KHUAKOCTH Ha IINIOCKHE CTCHKH. BBIIIC,

HIDKE WM COBIAAAeT ¢ LEHTPOM TSKECTH IUIOaan (Yroyl HaKJIOHA MJIOIIAAKU JeHCTBHSI
KUAKOCTH OOJIbIIE HYJIS).

I'me mpunoxkeHa cuiia U30BITOYHOTO JABJICHUS JKUAKOCTH HA TJIOCKHE CTEHKU: BBILIE,
HIDKE WM COBIAAAeT ¢ LEHTPOM TSKECTH IUIOaan (Yroyl HaKJIOHA MJIOIIAAKU JeHCTBHSI
JKUJIKOCTH PABEH HYJIIO).

. C xakoii cuinioii Boza OyieT BBITAIKMBATE MOTPYKEHHBIN B Hee 11ap paauycoMm 1 m.
14.

Urto Takoe nuHUS U TpyOKa TOKa, 3NIeMeHTapHas cTpyika. Uemy paBeH pacxon yepes 00-
KOBYIO ITOBEPXHOCTb CTPYUKH.

Kakne ocHOBHBIE apaMeTPbl XapaKTEPU3YIOT MOTOK KUJKOCTH.

Kak onpenenuts yCKOpeHUE JKUAKON YaCTULIBL.

Kak u3aMeHuTCs CKOPOCTh BBITEKAHUS JKUIKOCTH U3 TPYOBI, €ClIi cedeHne TpyObl yMEHb-
IINTH B 4 pasa (Bce apyrue napaMeTpbl OCTAIOTCS HEM3MEHHBIMH).

HazoBuTe 0CHOBHEBIE BUABI ABUKECHHUA JKUIKOCTH.

Uro npencrasisier coboil ypaBHeHHE bepHyIuM HENnKoM, a Takke OTAEIbHBIE €ro uje-
HBI C 3HepreTI/1qec1<oi/'1 TOYKH 3PCHUA.

Uro npencrasisier coboil ypaBHeHHE bepHyIuM HENnKoM, a Takke OTAEIbHBIE €ro uje-
HBI C FeOMeTpH‘{eCKOﬁ TOYKH 3PCHUA.

. OT 4ero 3aBUCST MOTEPU HAMIOpa Ha TpeHwue (TI0 JUTUHE).
22.

Ot yero 3aBUCAT TOTEPU HAMOPa HA MECTHBIX CONMPOTHBIIEHHUIX. Kakue BUIbI MECTHBIX
COIIPOTHUBJICHU! Bbl 3HAETE.

Kakwe 3aBHCHMOCTH HCTIONB3YIOTCA MPH pacdeTe TPyOOpoOBOIOB.

Uro o3HadaeT “pacyer TpyOomposona’”.

Uem myinHHBIE TPYOBI OTIMYAIOTCSA OT KOPOTKHX (C TOYKHU 3PEHUS TIOTEPD).

B kakoii Touke BcachIBaroIIel TPyObl HACOCA NABJIEHHE CTAHOBUTCS HAMMEHBIIUM H Ye-
MY PaBHO €ro MPeaesbHO JOMYCTUMOE 3HAYCHHE.
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27

28.

29.

30.

31.

32.
33.

34.

35

36.
37.
38.
39.
40.
41.
42.

43.

. B kakoii Touke cupoHa qaBieHNEe CTAHOBUTCS HAUMEHBLINM U Y€MYy PaBHO €ro Ipeaeib-
HO JOMYyCTUMOE 3HaUEHUE.

U3 moTtepb Hamopa U pacxXoAoB YTO CKJIAIBIBAETCS, a YTO OJAMHAKOBO i TPYO MpH UX
MOCIIEIOBATEIIbHOM COEIUHEHHH.

U3 moTtepb Hamopa U pacxXoAoB YTO CKJIAIBIBAETCS, a YTO OJAMHAKOBO i TPYO MpH UX
NapajuieIbHOM COSTUHEHNUU.

Kakne npeumyinecTsa M Kakue HEJOCTATKH MMEIOT TYNHUKOBBIE CETH MO CPABHEHHIO C
KOJIbLIEBBIMH.

U3 xakux BUIOB HACAJKOB BBITEKAET OOJbLIE SKUAKOCTH IO CPABHEHHIO C OTBEPCTHEM
NPU MPOYUX OIMHAKOBBIX MapaMeTpax.

IIpy KakMx 3HAUEHUSIX HAIlOpa UCTEUEHHE U3 OTBEPCTHS H HACAKOB OJMHAKOBOE.

IIpn kakux HamOpax W MOYeMy U3 HEKOTOPBIX BHUAOB HACAIKOB BBITEKAET OOJBIIE JKUA-
KOCTH TI0 CPAaBHEHHIO C OTBEPCTHEM.

Kakwue Tunel 3a1a4 BCTPEUArOTCsI TP pacueTe TpanenenaalbHbIX KaHAJIOB.

. Ilpu xakoil cTemeHu HamoJHEHUs OE3HAMOPHOrO KaHaja 3aMKHYTOTO MPOQUIs pacxon
SIBJIIETCSI MAKCUMAJIBHBIM U TIOYEMY.

OO0uine cBeneHUs O TUIPABINIYECKAX MAIIMHAX.

[TopurHeBble HaCOCHI: rpadUKU MOJAYH, BBICOTA BCAChIBaHMs1, MOIIHOCTD U KIT/1.
CoBmecTtHas paboTa HACOCOB MOPIIHEBBIX HACOCOB.

JlonacTHbIE HACOCHL: YCTPOHCTBO, KIIaCCU(HUKALHS, OCHOBHOE yPaBHEHHE.

ITonbop HeHTpPOOESKHBIX HACOCOB, COBMECTHAs padoTa.

PoTopHnslie Hacoch!: knaccuukanus, odmue cBOHCTBA.

OneMeHThl 00BEMHOTO THAPOMPUBONA. THAPOAIAPATYPa, THAPOAKKYMYJISTOPBI U THI-
porpeobpa3oBareny, KOHIUIMOHEPHI padove KUIKOCTH, THAPOIUHHH.

Cuctemsl yrpasieHus (peryaiupoBaHusi) 00bEeMHOTO THAPOIPUBOAA.

I'padux npoBeaeHuss TeKymuX KOHTPOJIbHBIX padoT

Ne Cemectp Ne men. mposenenuss koH- | HoMepa Tem, MO KOTOPBIM COCTaBJIEHBI KOH-
TPOJBHBIX PabOT TPOJIbHBIE BONPOCHL
1 5 1 [Ipenpinymue OUCHUIUTUHBI (MaTeMaTHKA,
¢du3nka, MEXaHUKA)
5 -2
3 -3
15 -5
Bomnpocel k 3auery

1. ®usnyeckue CBONCTBA JKUAKOCTH U rasa.
2. Cunpl, geiicTByromue B )kUAKOCTsIX. CBONCTBA THAPOCTATUUECKOIO JAaBJICHUS.
3. uddepeHunanpHble ypaBHEHHUS] pABHOBECHS JKUIKOCTH.
4. OcHoBHas popmyaa ruapocTatuku. 3akoH [lackans.
5. ManomeTrpuieckoe U BAKYYMMETPUYECKOE BUIbI AABJICHHUSI.
6. OtHOCUTENbHOE PaBHOBECHE JKUIKOCTH.
7. Cwuna naBiaeHUs )KUIKOCTH Ha MJOckue cTeHKU. LleHTp naBneHus.
8. OmnpeneneHue CUIIbI JaBJIEHUS KUJKOCTH HA KPUBOJIMHEHHbIE IOBEPXHOCTU.
9. Teno naBneHus. 3akOH ApXxuUmena.
10. JIunus u TpyOKa TOKa. DIeMeHTapHas CTPyHKa U pacXoA depe3 MOBEPXHOCTb CTPYHKH.
11. TToTOK M €ro ruApPaBINYECKUE SJIEMEHTHI.
12. YckopeHue XKuAKONW YaCTHULIBL
13. YpaBHeHHE HEPA3PBIBHOCTH.
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14.

CTH.

15.

OOmumit xapakTep ABIDKEHUS U NedopMaunil )KUIKUX YacTHL. BHUIbl ABMKEHUS SKUAKO-

YpaBHeHne bepHynu 17 5JIeMEHTapHOM CTPYUKH XKUAKOCTHU. I'eomeTpruyeckas u sHep-

reTu4eckasl MHTepnperanus ypasHeHnus bepaysnm

16.

VYpasHenue bepHynnu a5 notoka peanbHOM kuAKOCTH. ['eoMeTpuyeckas U dHepreTude-

CKasi MHTepIpeTanus ypasHeHus bepraynnu

17.
18.
19.

JBa pexuma asuxkenus xuakocten. Kpurepnii Pelinonbaca.
TypOyneHTHOCTD U €€ OCHOBHBIE CTATHCTUYECKUE XapAKTEPUCTUKH.
JlaMMHApHBIA peXUM IBHKEHHUS KUAKOCTH (paclpenesieHue CKOPOCTEH, KacaTelbHbIX

HanpspkeHul, gopmyna [lyaseitns)

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Bunb! rugpaBiuyeckux CONPOTUBIICHUN.

®dopmyna 1715 onpeneneHys NoTepb Halopa Ha TPEHHe.

MecTHble ruapaBInuecKie CONPOTUBIIECHUs, YaCTHBIE CIIyYaH.

I'mnpasnudecknii K03HHUIUEHT TPEHUS, 30HBI COMPOTHBIICHUSL.

PacuerHble 3aBUCIMOCTH JUTsA pacueTa TPyOOIPOBOAOB.

Tunel 3ana4 npu pacyere TPyOOIPOBOAOB.

[ToHsiTHE KOPOTKHX M JUIMHHBIX TPyOOTIpOBOAOB. Pacuer BcackiBaroweit TpyObl Hacoca.
Pacuer cudona.

Pacuer nmuHHBIX TPyOOTIPOBOAOB.

Pacuer nnmuHHBIX TPyOOTPOBOAOB NPU MAaPAIJIETBHOM U MTOCIEN0BATEIbHOM COSAMHEHHH.
HcreueHne >kUIKOCTH U ra3a 4epes3 OTBEPCTHE.

HcTeuenne JKuAKOCTH U Ta3a U3 Hacafok. Buael Hacanok, koadduumeHTs! pacxona.
Tunel 3a7a4 npu pacuere TpaneLenaalbHbIX KaHAJOB.

I'mnpaBnudecky HAMBBITOAHEHIINN TPOQHITH KaHAaJIA.

Pacuer 6e3HANMOPHBIX KAHAJIOB 3aMKHYTOTO TPOQHIIS.

OO0uine cBeneHUs O TUIPABINIYECKAX MAIIMHAX.

[TopurHeBble HaCOCHI: rpadUKU MOJAYH, BBICOTA BCAChIBaHMs1, MOIIHOCTD U KIT/1.
CosmecTHas paboTa HACOCOB MOPLIHEBLIX HACOCOB.

JlonacTHbIE HACOCHL: YCTPOHCTBO, KIIaCCU(HUKALHS, OCHOBHOE yPaBHEHHE.

ITonOop neHTpoOeKHBIX HACOCOB, COBMECTHast padoTa.

PoTopHnslie Hacoch!: knaccuukanus, odmue cBOHCTBA.

OO6pemMHbBIe THAPOTIPUBOIBL: OOIINE TIOHITHS U ONPeAeIeHNs], pPaboUHe KUIKOCTH.
OneMeHTbl 00BEMHOTO THAPOMPHUBOAA. THAPOANINAPATYPA, THAPOAKKYMYJIATOPLI U THUI-

pornpeoOpaszoBaTeniy, KOHIUIUOHEPHI paboUeii KUIKOCTH, TUAPOTHHUU.

43.

Cuctemsl yrpasieHus (peryaiupoBaHusi) 00bEeMHOTO THAPOIPUBOAA.
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7. YueOHo-MeTOoAMYecKOe U HH(pOpPMALIMOHHOE o0ecrneyeHHe JUCLUIIMHBI (MOaYJIsl): oC-
HOBHAs JIUTEPATypa, J0NOJHUTEIbHAS JIUTepaTypa: nporpammHoe odecreyenue u HTepHer-

pecypchl.
7.1. PekoMenayemasi IMTEpPaTypa H HCTOYHHKHU HH(popManuu

Ne | Bu- | HeobGxonumas yueOHas, ABTOp(BI) WsparenscrBo u | Konnuectso
no | Ol | yaeOHO-MeToamyecKast roJl U3AaHUs SK3EMILIPOB
3aHsA | (OCHOBHAs U AOMOJHH- B 6u6- | Ha xa-
HS- | TeNbHas) JIUTEeparypa 6u6- Ka-
THH auote- | penpe
Ke
OcHoBHas
1 | Jk, Iuppasnuka: yuebuuk. | Jlammos H.H M.:Akanemus, 18 1
IIp, |I'pud: pex. YMO P® 2007. -212 c.
CPC
2 | Ip, |Ipaxruxkym no rugpas- | Anmubexos A.K. Maxaukana: 4 16
CPC | nuke OI'bOY BIIO
«AI'TY», 2013.
3 | JIk, | I'mgpomamunsl, ruapo- | Moparumos LA, | Maxaukana: 20 1
Ilp, | mMHEBMONPUBOJ U 3JIEK- AI'TY, 2012. -
CPC | Tponpuson: 308 c.
yud.mocobue
4 | JI6, | Meronuyeckue ykaza- | Maromenosa A B.,| Maxaukana: 9 10
CPC | Hus x 1abopaTopHbIM AnubexoB A K., JAITY, 4.1, 2008, 10 10
pabotam no runpasnuke | ['ycefinosa M.P., | W.II, 2009.
IMTabanosa C.I'.
JononauTtenbHas
5 | JIk, |I'mnmpasnuka, ruapo- bamra T M., Pyn- | M.: U3a.nom - 1
Ilp, | mammunel urugponpu- | HeB C.C., Hekpa- | «AnbsiHO»,
CPC | Box coBb.b. u np. 2009. —423c.
6 |Ilp, | CmpaBouHoe mocobue Ilon pen. Hekpa- | Munck: Beim. - 1
CPC | no rugpasnuke, rugpo- | cora b.b. mr., 1985,
MalIMHaM U TUIPOTIpU-
BOJAM
7 |Ip, | COopuuk 3amay mo ma- | ITox pen. Kyko- M.: Mawmunso- 10 1
K/p LIMHOCTPOUTEJIBHOM nesckoro M.W. u | ctpoenue. 1972
TUAPABJINKE Ilonsunza JLI'.
8 | JIk, |l'unpasnuka, runpas- O¢un A IL M.: Beiciu. k., 3 1
Ilp, | nMu4eckue MalIUHBL U 1965.
CPC | runpornpuBoabl
9 | JIx, |I'unpasBnuka uruapas- | YruHuyc A A. XapbKoB: XapbK. 6 1
CPC | nuueckue MaliuHbI. yH-T, 1960.

7.2 llporpammuoe obecrieueHue u UHTepHeT-pecypcebl

1. IIporpamma muist pacdera KOPOTKUX TPYOOIPOBOIOB.
2. IIporpamma 1uis pacdera AIHMHHBIX TPYOOIIPOBOIOB.

3. MuTepHeT-pecypebl (noctyn B MIHTEpHET ¢ KOMIBIOTEPOB Kaeapbl U APYTHM).
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8. MaTepuanbHO-TEXHNYECKOe obecrneyeHmne ANCLUUNINHDI.
AvicumnnnHa pacnonaraet COOTBETCTBYHOLLMM y4e6HO-N1abopaTopHbIM 060pyA0BaHMEM, TpebyeMbIM
cornacHo ®IrOC BO. B Hannumm MMeroTCA KOMMNbHTEPHbIE K1acChl ¥ COOTBETCTBYHOLLEe NPorpaMMHoe
obecneueHve.

Mporpamma cocTaB/ieHa B COOTBETCTBMM € TpeboBaHUsAMN PTOC ¢ yyeTom pekomeHgaumin OOIN BO no
Hanpas/IEHNO NOATOTOBKU - « KOHCTPYKTOPCKO- TEXHOIOrMYeCKoe 06ecrneyeHne MaliMHOCTPOUTESIbHbIX

MPOU3BOACTB», MPOPUSIb « TEXHONOMSA MALLVHOCTPOEHUS»



