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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

JucuumnmHa « uapoMexaHuKay SBISETCS JUCIUIUTMHON 0a30BOM 4acTy, ee Ie-JIbl0 SBISETCS IPHOOpeTeHNe
00y4JaeMbIMU TEOPETHUYECKHX 3HAHUN U MPAKTUUECKUX HABBIKOB M0 MPUMEHEHUIO 3aKOHOB MEXaHUKHU KUIKOCTH MIPH
pEILIEHNH HH)XEHEPHBIX BOIIPOCOB.

1.2

33.,[[8.‘{1/1 JAUCHUIUIAHBI: TCOPETUICCKH U MPAKTUYCCKU ITOATOTOBUTH 6y,HyLI_II/IX CIICUAJIMCTOB K TBOPYCCKOMY IIPUMEHCHUIO
PA3IUIHBIX METOAOB r'MAPABINYCCKOr0 pacycTa Ipru pCIICHUHN BOIIPOCOB TCXHUYCCKUX U TCXHOJIOTHICCKUX l'[pO6J'ICM
OKCIUTya-Talluu CYJAOBBIX DHEPTECTUICCKUX YCTAHOBOK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazmpen) OOIT: b1.0

21

TpeGoBaHus K NpeABaApPUTEIHLHOI MOATOTOBKE 00y4alolIerocs:

2.1.1

Mertpornorusi, CTaHIAPTU3AIMSA B CEPTUDUKALIUSL

2.1.2

TeopeTquCKHe OCHOBBI JICKTPOTEXHUKHU

2.13

dusuka

2.14

Maremaruka

2.1.5

Marepuanoseaenue. TeXHOI0rUs KOHCTPYKIIMOHHBIX MAaTEpUaAIIOB

2.1.6

Ha‘ICpTaTeJILHa’I TCOMETpHA U NHIKCHECPHAA l"pa(bI/IKa

2.1.7

Xumus

2.2

JMCHUNINHBI M NPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCIHILTUHBI (MOLY.IS) HEOOXOUMO KAK
npelecTByoIee:

221

CynoBble BciOMOTaTeNbHbIE MEXaHU3MBI, CHCTEMBI U YCTPOHCTBA

222

IInaBaTenbHas

223

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPONIPOU3BOAAIINE YCTAHOBKU

224

D1eKTpooOOpyIOBAHKE CYIOB

225

Cy}I[OBBIe JABUT'AaTCIIM BHYTPECHHCT'O CTOPaHUs

226

CynoBbie TypOOMAIIHHEI

227

Cy,E[OBbIe XOJIOAWJIbHBIC YCTAHOBKU U CHUCTEMblI KOHAUIIMOHUPOBAHUS BO3AyXa

228

TexHOIOrUA TEXHUYECKOTO 00CITY’>KUBAHUS U PEMOHTA CY/I0B

229

OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUICCKUMU CUCTEMAMU

3. KOMIETEHIIMA OBYYAIOHMETI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIsA)

OIIK-2: Cnioco0eH NpUMEHATH €CTECTBEHHOHAYYHbIE U 00IIleHHKEeHEPHbIE 3HAHUS, AaHAJIUTHYECKHE METO/IbI B
npogeccHOHAILHOMN AeATeTbHOCTH

OIIK-2.1: Micnionb3yeT OCHOBHEIE 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC C IPO(PECCHOHATBHON e TEIbHOCTHIO

OIIK-3: Cnioco0eH NpPOBOIUTH H3MeEPEHUsI U HADJII0IeH s, 00padaThIBAaTh M MPEACTABIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

OIIK-3.2: Berbupaet criocoOs! 1 CpeACTBa H3MEPEHHUH 1 IPOBOJHUT 3KCIEPHUMEHTANbHBIC UCCICOBAHUS

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4aIOLIUICS J0JIKEH

3.1

3HaTh:

3.1.1

3.1.2

OIIK-2: crtoco0OBl MPUMEHEHEHUS €CTECTBECHHOHAYIHBIX M OOIICHHKCHEPHBIX 3HAHHH, aHATUTUICCKHE METOBI B
podecCHOHANBHOI NeITeTFHOCTH

3.2

YMmeTn:

321

322

OIIK-2: NIPUMCHATH €CTECCTBEHHOHAYYHbBIC U 06IL[€I/IH)KCH6]I)HBIC 3HaHUA, aHAJTUTUYICCKHUE METO/IbI B HpO(I)ﬁCCHOHaHBHOﬁ
JCATCIBHOCTHU




3.3 | Baragern:

33.1

3.3.2 [ OIIK-2: Ciocobamu IprMEHEHNsI €CTECTBEHHOHAYYHBIX M OOIEHH)KEHEPHBIX 3HAHHH, aHATUTHYECKAMH METOIaMH B
podeccHoHaNBHOH NeITeTbHOCTH

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HauMeHoBaHue pa3ienoB M TeM /BUA 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATHS / Kype AToT
Paznen Pazpgen 1. 'mapocraTuka
Jlex I'mapocratuka /Jlex/ 4 6 JI1.1J12.1 0
JIab TI'uppocratuka /J1a6/ 4 4 JI1.1J12.1 0
Cp I'mapocratuxa /Cp/ 4 22 JI.1J12.1J13. 0
1
Paznen Paznen 2. l'ugpoauHamMuka
Jlex T'uaponnnamuka /JIex/ 4 10 JI1.1J12.1 0
JIab T'uapoaunamuka /J1a6/ 4 4 JI1.1J12.1 0
Cp T'unponunamuka /Cp/ 4 22 JIT.1JI2.1J13. 0
1
HKP Texymmuit korTposs /MKP/ 4 4 JI1.1J12.1 0

5. COAEP)KAHME AVNCLHUILINHBI (MOAYJIST)

Paznen 1 I'mapocratuka

HcTopudeckoe 3HaueHKE U POJIb THIPABIUKH B €CTECTBEHHO-HAYYHOM pa3BUTUU MUpa. OCHOBHBIE CBOICTBA KalleIbHbBIX U
ra3000pa3HbIX XUIKOCcTeH. OTINUNE ITUX KUAKOCTEH APYT OT Apyra. OCHOBHBIC ONPEETICHUsS IS KaleIbHbIX KHIKOCTEH:
IUIOTHOCTb, 00BbEMHBIH Bec, KOIQ(UIIMEHTHI TEMIIEPATYPHOTO M 00BEMHOT'0 paclInpe-HUsl, MOYIIb YIPYTOCTH, BSI3KOCTh XKUAKOCTH
(KMHEMAaTHYECKUI U TUHAMHYCCKUA KO-3()(HUIIMEHTHI BI3KOCTH), MOJCTH HEBI3KOH U BA3KOM MKHUIKOCTEH, TOBEPXHOCTHOE
HaTsDKEHHe, TaBICHUE HACBIIIEHHOTO mapa. PasmepHocTs 3Tux BenmynH B Texandeckoit (MKI'CC) u mexaynapoaHoi (CH)
cucreMax. BHecucTeMHble eTMHUIBI H3MepeHus BsI3KocTH (CTOKC, Tpaaychl DHTIIEpa), €€ 3aBUCUMOCTb OT TEMIIEPaTyphI.

Cunbl, 1efcTBYIOMINE B )KUAKOCTAX: 00bEMHBIE (MAaCCOBBIE, IPABUTALIMOHHbIE, HHEPIIOHHBIE), IOBEPXHOCTHBIE (JaBIICHNUS,
Tperus). [lorsarue I'l. CxanspHas BeNH-4MHA THAPOCTATHYECKOTO AABICHUS - HAIIPSHKEHUE CokaThs. JleficTBHE THAPOCTaTHYE-CKOTO
JIaBJICHHs] BCET A 10 BHYTPEHHEH HOPMaJX K ILUIOLIAAKE ACHCTBHS U HE 3aBUCUT OT OPUEHTALUY MOCIEIHEN B IPOCTPAHCTBE.
AOCOJIIOTHBII M OTHOCUTEINILHBIN MOKOH (paBHOBecHe) KUAKUX cpel. Juddepen-1inanbable ypaBHEHNS! pABHOBECHS JKHIKOCTH
(ypaBHenus Ditnepa). UnaTerpanbHas popma nuddhepeHnanbHbIX ypaBHeHHI Ditiepa. OCHOBHOE ypaBHEHHE THIPOCTATHKH.
[onsTHs aGCOMOTHOTO, H30BITOYHOTO JABICHUH U Bakyyma. [ImockocTs cpaBHe-HUA. [ HapocTaTHUecKuii ¥ Mbe30MeTPHUISCKHI
Hanopsl. I[Tbe30MeTpudeckas mI0ckocTh. 3akoH ITackals U ero mpakTU4ecKoe NpUMEeHEHHE.

ITprGops! MeXaHUUECKUE U XKUIKOCTHBIE (MUKPOIIbE30METPHI, ITbe30MeTphl, U — 00pa3Hble PTyTHbIC MAHOMETPBI, BAKYyMMETPBI,
nrdMaHOMETpEI, MAHOBaKyyMMETpEL, OapoMeTpsl). Exuammer usmepenus nasinenus: cuctemusle (MKI'CC u CH) u BHecn-cTeMHBIE
(atmocdepa, 6ap, MeTp cTONOA KUAKOCTH).

Wurerpuposanue nuddepeHnnanbHOro ypaBHeHUS PABHOBECHS XUAKOCTH JUTS CITy4aeB abCOIIOTHOTO TTOKOS (KOTAa KHIKOCTh U
COCYZ, B KOTOPBIA OHa HAJIUTa, HAXOJSTCS B TIOKOE OTHOCHTEIBHO HAOIOAATEIs) 1 OTHOCHTEIIFHOTO TIOKOS (KOTa )KUAKOCTh
HAXOJWTCS B IIOKOE OTHOCUTENBHO COCY/Ia, B KOTOPHII OHA HAINTA, HO JIBH-)KETCS BMECTE C HUIM OTHOCHTEIHHO HAOIIOAATeNIs).
Nurepec npencrapisier ciaydail IpAMOIMHEHHOTO IBUKEHHS COCYZA C IOCTOSIHHBIM YCKOPEHUEM M CIy4ail BpallleHus CoCy/a C
JKHMAKOCTBIO C TIOCTOSTHHOH YIJI0BOW CKOpOCThI0. Heo0Xo11Mo yMeTh onpeze-IuTh AaBICHHUE B II000H TOUYKE U HAXOJUTh
[IOBEPXHOCTH PABHOTO JaBJICHMUSL.

JlaBneHue )KUAKOCTH Ha IIOCKHE MIOBEPXHOCTH AMIOPHI THAPOCTATHYECKOTO JaB-JICHUS M TOUKA €€ IPHI0KEHHS (LEHTP
JaBieHus).JlapneHne Ha IMIMHAPHYECKHE M0-BepxHOCTH. Teno nasnenus. I'padoananutnaeckuii u rpadudeckuii ciocods! onpene
-JIEHUsI LEHTpa JaBlICHUS.

PaBHOBecue TBepnoro tena B xkuaKocTy. [logBonHOE M HaZABOJHOE TUIaBaHKE. 3a-KOH Apxumena. Bonousmemenne. MeraneHTp.
MertauenTpuueckas BeicoTa. MeTaneH-Tpuieckuil paanyc. OCTOHYHUBOCTb.

Paznen 2 M'upponunamuka

OYHKIMOHAIBHBIE 3aBUCUMOCTH CKOPOCTH U AABJIECHUS JABUXKYILIEHCSA )KUIKOCTU OT KOOPAKUHAT IIPOCTPAHCTBA U BPEMEHHU IS
PEKIMOB: YCTAaHOBHBIIIETOCSA M HEYCTAHO-BUBIIETOCSI PABHOMEPHOTO M HEPABHOMEPHOT'0, HATIOPHOTO ¥ OE3HATIOPHOT0, TUIABHO
usMeHstomerocs. Ctpyiuaras MoJeNb OTOKA )KUAKOCTU. [ToHATHS: TMHUS TOKa, TPyOKa TOKa, dJIeMeHTapHas CTpylka. OCHOBHBIE
XapaKTEPUCTUKH IIOTOKA XKUJKOCTHU: )KUBOE CEUEHHE, PACXOJl, CPEHSSI CKOPOCTh, CMOUEHHBII IEPUMETP, TUAPABIMUECKUN paguyc u
HEepa3pEIBHOCTH ABIDKCHHUS (ypaBHEHHE IOCTOSTHCTBA PAacX0a).

OO0w1as uHTerpaibHas GopMa ypaBHEHUN KOJTUUECTBA ABMKEHUS 1 MOMEHTA KO-JTMUeCcTBa ABKeHUs. JuddepeHnnanbable
ypaBHEHHUS THAPOIUHAMUKH Diinepa. YpaBHeHHe Hepa3pbiBHOCTH. [IpuHnnn [lanambGepa.

YpaBHeHNE HEPa3pbIBHOCTH ABHXKECHHUS XKUJKOCTU. Y paBHEHHUE bepHyu i 351eMeHTapHON CTPYHKH UeanbHOM XKUIKOCTH.
T'eomerpuueckas u 3HepreTUYeCKasi HH-TepIIpeTauuy ypaBHeHus bepHymiu. YpaBHenue bepHymy Ui 31eMEHTapHOU CTpYH-KU
peaybHOM (BSI3KOIT) )KMAKOCTH. Y paBHeHNE bepHymm [UIs Ii1aBHO M3MEHSIONIErocs otoka xuakoctd. Kosdduunentsr byccunecka
u Kopuomnuca.

Amnanms pa3mepHocTeit. [Tn-Teopema. JIaMHHAPHOCTH U TypOYJICHTHOCTS U €€ OC-HOBHBIC CTATHUCCKHUE XapaKTEPHUCTHKN.
OnHOMepHbIE TOTOKH XUIKOCTEH U Ta3oB.

Kiaccuduxarus tpyoonpoBoos. [1be3omerprieckas 1 HanopHast TMHUA. [1be-30MeTpUUecKHil U THAPABINYCCKUH YKIIOHBI. 30HBI




comporusnenus, popmyna Japcu, rpaduxu Hukypanse, Mynuaa. MecTHbIe conpoTuBieHus, Gopmynsl Beficbaxa, bop-aa.
IMonsTue o rugpasnrueckoM yaape. MHkeHepHbIE CPeACTBa 3alllUThl THAPOCH-CTEM OT THAPOYAapa.

Knaccnguxanus orsepernii. [TlonsTre Tonkol creHkn. CKOpocTs 1 pacxox ucte-deHus. KoaddummeHTs! cxxarns, ckopocTH,
pacxona. CBoOomHOE HcTeueHue (B aTMO-cepy) B HCTeUeHHE 1o ypoBeHsb. [leperexanune xxunkocta. Hanonnenne u onopoxHe-
HUe pe3epByapoB. McTeueHne )XUAKOCTH Yepe3 Hacaaku (IMIMHAPUYECKUN, KOHUUECKH CXOISIIUICSA, KOHNYECKH PacXOIsIIHMHCS,
KOHOMJAJbHBIN). McTeueHne KUAKOCTU U3 OONIBIIUX OTBEPCTHH.

Ycnosable 0003HaueHus 3neMenToB 'T1. 'mnpasmmaeckuit pacuer cetu I'TI. Ber-60p runponsurarens u ruaporacoca. KI1J]
THIPOIIPUBOA.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

Kontposas camocTosTensHON paboThI CTYAEHTa OCYILECTBISIETCS. B XOJI€ 3aLIUTHI 1a00paTOpHBIX padoT, a Takke Mpu MPOBEIACHUU
WHAUBUYaJIbHBIX U IPYIIIOBBIX KOH-CYIbTALUH.
[IpumepHBIE BOIPOCH! K 3alIUTe Ta00PAaTOPHBIX paboT

JlabopaTopHast pabota M3mepenue rugpocratudeckoro napienus (Pazgen 1 I'ma-pocratuka):

1) 3amucaTh ¥ pacmIu(poBaTh OCHOBHOE ypaBHEHHE T'HIPOCTATHKH;
2) JaTp ompeneneHue BuaaM JIaBICHUS;
3) OOBSCHUTD NPUHLIHUI IEHCTBUSI BaKYyMMETpa.

JlabopatopHas pabota HccnenoBanne ypaBHeHus: bepHyium u moctpoenue aua-rpamMbl bepaymm (Pazgen 2 TuapoauHamuka):

1) 3amucaTh ypaBHeHHe bepHymnM A 3neMeHTapHOU CTPYHKH HEeanbHON XHUIKO-CTH U MOSCHUTH (PU3MUECKUH CMBICI
CllaraeMblXx;

2) OmnpenenuTs CpeqHNi THAPABIMYECKU YKIOH B TPYOOIIPOBOAE;

3) HauepTuTh NpUHINIHANEHYIO CXEMy JIaDOPaTOPHOH YCTAaHOBKH.

ITpumepHBIe BONIPOCHI K 3a4ETY C OLEHKOM:

1. ®usnyeckue CBONCTBA XKUIKOCTH.

2. l'mapocraTryueckoe AaBJICHUE U €T0 CBOMCTBA.

3. luddepeHunanbHble ypaBHEHHS PaBHOBECHS XKUIKOCTH.

4. UnTerpuposanue audGepeHHaTbHBIX YpaBHEHHH PaBHOBECHS JKUAKOCTEH.

5. OcHOBHOE ypaBHEHHE THAPOCTATHKU. AOCOIIOTHOE, M30BITOYHOE, BAKYYMETPH-UECKOe qaBieHne. [IpuOops! At n3MepeHust
THIPOCTATUUECKOTO JIABICHHS.

6. ITbezoMeTpHryeCcKas BEICOTA, BAKYYM.

7. lloTenunanbHast 3Heprus KunkocTd. [loTeHIManpHbINA HAMop.

8. OTHOCUTETBHBIN MOKOH KUAKOCTH. [I0BEpXHOCTH PaBHOTO JaBICHUSL.

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

3adeT ¢ OIEHKOH MO JUCIUIINHE BBICTABIIETCS 0 UTOraM paboThl 00yJaroIIe-rocsi B TeYeHHE CEMECTPa, BEIPAXKCHHBIM B BHJIE
BBITIOJTHEHHUS 1 3aIIUTHI IPAKTHYECKHUX U J1a00pPaTOPHBIX paboT.

3ader ¢ OIEHKOH MO ITUCIUIIIMHE CTABUTCS 110 HTOTaM padOTHl 00yJaloIIerocs: B TCYCHHE CEMeCTpa.

OrmeHka 5 (OTJIMYHO) CTABUTCS B CIIydac BRITOTHEHHS M 3aIIUTHI 00YJarOIIIMCS B YCTAHOBJICHHBIN CPOK BCEX JIAOOPATOPHBIX U
npakTuiyeckux padot Ha 90-100 Ganos.

OueHka 4 (XOpOIII0) CTAaBUTCS B CIydae B CIIy4ac BHIIOIHEHHUS U 3aIUTHI 00y-4aloUMCs B YCTaHOBIICHHBIH CPOK BCEX
a00paTOPHBIX U MPaKTHIEeCKUX padoT Ha 70-89 Gamios.

OrmeHka 3 (YIOBIETBOPUTEIBHO) CTABUTCS B CIydae BBIIOIHEHHUS U 3aIUTHI 00Y-4aIOIIMCS B yCTAaHOBJICHHBIN CPOK BCEX
J1a00paTOPHBIX M MPAKTHYECKUX Ha 50-69 Gaios.

Bo Bcex ocTaNBHBIX CIydasx CTaBUTCS OICHKA 2 (HEYJOBICTBOPUTEIEHO).

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOPBI, COCTABUTEIIH 3arnaBue WznarenscTBO, TOJ
JI1.1 | YyraeB Poman [MunpaBnvka: TeXHHYECKass MEXaHHUKA JKUKOCTH Mocksa: BACTET, 2013
PomanoBuu

7.1.2. Jlono/HUTEILHAS JIUTEpPaTypa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox

JI2.1 |Mrepennuxt /. B. I'mppapnmka: yaeOHUK IJIS By30B Mocksa: KonocC, 2004

7.1.3. Meroauyeckue pa3padoTku




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 [Mansirus Bnagumup | TmapaBnndeckuii pacuéT KOPOTKHX TPyOOIIPOBOJOB: METOA. YKa3. U Hosocubupck: HI'ABT,

Huxkomnaesuu, Canos KOHTp. 3aganus mo CPC s cTyneHToB Beex crell. U popM o0ydeHuHs 2002

Anexcanap

HukomaeBuu

7.2 TlepeueHnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn "UHTepHer"

31 | CnpaBouno-npaBosas cucrema «Koncymsrantllntocy [DnekTponHslit pecype] — Pexxum moctyma: cBobomHBIH. — 3ari. ¢

9KpaHa

32 | Hay4Ho- Texumyeckas oubnuoreka «CI'YBT» [OnekrponHslii pecypc] — Pexxum mocTtyma: cBOOOIHBIH. — 3ari. ¢ skpaHa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Haznauenue ObopynoBanne
YuebHas ayJUTOpHs quist | AyoutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTanuoHapHsii), [IK (mepenocHoit)
JICKIMOHHOTO THIIA
YuebHas AyIUTOPHS Juts | AynuropHast 1ocka; KoMruiekT yaeOHON Mebenn
IpOBEACHUS TPYIIOBBIX u
WHIVBHIYaTbHBIX KOHCYIBTAIMH
VYueOHas AyITUTOPHS i | AynuropHas focka; KoMruiekT yaeOHor Mebern
MPOBEICHUS MPaKTHIECKUX
3aHATUH
TTomerenue s | Kommext yaeOHoi mebenu Ha 15 mocagoyHbIX MecT.
CaMOCTOSITEIILHOM pa6orts | [IK — 10 mwr., moakmrodeHHbIX K ceTd "HMHTepHeT" M 00ecrneyuBaronuX JAOCTYI B 3JICKTPOHHYIO
00yJaronIxcs nHpOpMaANNOHHO-00pa30BaTEIbHYIO CPEIy Y HUBEPCHUTETA.




