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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
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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

2.1.8

[IpousBoacTBeHHast

2.2

JMCHUNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHOMN IMCUHUITUHBI (MOAYJIfA) HEOOXOAUMO KAK
npealiecTByoLIee:

2.2.1

Cyz[osme BCIIOMOTaTCIBbHBIC MCXaHU3MBbI, CUCTCMBI 1 yCTpOﬁCTBa

222

IInaBaTenbpHas

223

CyZ[OBBIe KOTCJIBHBIC U ITapOIIPOU3BOAAIINE YCTAHOBKU

224

DIeKTpoOOOPyIOBAaHUE CY/IOB

225

CynoBble ABUTATENIH BHYTPEHHETO CrOpaHUs

2.2.6

Cynosble TypOOMAIIHHEI

227

Cy,Z[OBI)Ie XOJIOAUIIbHBIC YCTAHOBKH U CUCTEMBI KOHANITUOHUPOBAHUSA BO31yXa

228

TexHOIOTHS TEXHHIECKOTO 06CIIy)KI/IBaHI/I$I " pEMOHTA CYyJ0B

229

OCHOBBI aBTOMaTHKH 1 TCOPUHN YHIPABJICHUA TCXHUICCKUMU CUCTEMaMU

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS TUCHUIIJINHBI

(MOIY.JIS)

OIIK-2: Cnocoben MNPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmennmeﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJILHOﬁ ACATECJIbHOCTH

OIIK-2.1: HCHOJ’ILByeT OCHOBHBIC 3aKOHbBI €CCTCCTBCHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C HpO(l)CCCHOHaJ'IBHOﬁ JACATCIIbHOCTBIO

OIIK-3: Cniocoden MPOBO/IUTH U3MEPEHUSA U HaﬁJ’ll()IleHHﬂ, OﬁpaﬁaTblBaTb U NPEACTABJATDH IKCIICPUMEHTAJIbHBIC TaHHbIE

OIIK-3.2: Beibupaet criocoObl ¥ CpeCTBa U3MEPEHHUI M MTPOBOIUT SKCIICPUMEHTAIBHBIE HCCIICIOBAHS

B pe3yabTrarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH
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3HaTh:

3.1.1

3.1.2

OIIK-2: Cioco0bI NpIMEHEHHUS eCTECTBEHHOHAYYHBIX M OOICHHKEHEPHBIX 3HAHUH, aHATUTHYECKUX METOJIOB B
po(ecCHOHANBHOM JeATENEHOCTH

3.2

YMmernb:

3.2.1




3.2.2 |OIIK-2: mpuMeHSTh €CTeCTBCHHOHAYYHBIE U OOIENHKCHEPHBIC 3HAHNS, aHATUTHYECKUE METOABI B MPO(ECCHOHATBHON
JeATeTbHOCTH

3.3 | Baagersn:

33.1

3.3.2 | OIIK-2: mpremaMu eCTeCTBEHHOHAYYHBIX U OOIIEHHKCHEPHBIX 3HAHUH, aHATUTHIECKIMU METOIaMH B
npoecCHOHANIBHOM JeATENEHOCTH

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa3aesioB U TeM /BU/ 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Pazgen | Pa3gen 1. 'mapocraTuka
Jlex T'uapocratuka /Jlex/ 4 2 JI1.1J12.1 0
JIab T'uapocratuka /J1a6/ 4 2 JI1.1J12.1 0
Cp T'uppocratuxka /Cp/ 4 32 JI1.1J12.1J13. 0
1
Pazpen | Paspen 2. 'mapoaunamuka
Jlex T'unponnnamuka /JIex/ 4 2 JI1.1J12.1 0
JIa0 T'unponunamuka /J1a6/ 4 2 JI1.1J12.1 0
Cp T'unponunamuka /Cp/ 4 30 JI1.1J12.1J13. 0
1
HKP Texymmuit korTposs /MKP/ 4 2 JI1.1J12.1 0

5. COAEP)KAHME AVNCLHUILIAHEBI (MOAYJIST)

Paznen 1 T'mnpocraruka

VcTropuueckoe 3HaUCHNE M POJIb THAPABINKY B €CTECTBEHHO-HAYIHOM Pa3BUTHH Mupa. OCHOBHBIC CBOHCTBA KAIlCNIBHBIX
ra3000pa3HbIX KUIKOCTeH. OTINUNE ATUX KUAKOCTEH ApYT oT Apyra. OCHOBHBIE ONpEEICHUsS /IS KaleIbHbIX KU IKOCTEH:
IUIOTHOCTB, 00BbEMHBIH Bec, KOI(Q(UIINEHTHI TEMIIEPATYPHOTO U 00BEMHOT0 PaclInpe-HUsl, MOYIIb YIPYTOCTH, BSI3KOCTh KUAKOCTH
(KMHEMaTHYeCKHU U TMHAMUYCSCKUH KO-3(Q(PUITHEHTHI BA3KOCTH), MOJIEITH HEBSI3KOH 1 BA3KOIH XKHUIKOCTEH, TOBEPXHOCTHOE
HaTsDKEHHe, TaBIeHUE HACBIIIEHHOTo mapa. PasmepHocTs 3Tux BennynH B Texandeckoit (MKI'CC) u mexnynapoanoi (CH)
cucreMax. BHecuctemHuble eanHuIBI H3MepeHHs BsiskocTH (CToKc, rpaaycsl DHITIEpa), €€ 3aBUCHMOCTb OT TeMIIEPaTyphI.

Cuutel, IeHCTBYOIINE B )KAAKOCTAX: 00BbEMHBIE (MacCOBBIC, IPaBUTAIMOHHEIC, HHEPIIHOHHEIE ), TIOBEPXHOCTHBIC (JIaBIICHHS,
Tperus). [lorstue I'/l. CxanspHas BeTH-9MHA THAPOCTATHYECKOTO AABICHUS - HANIPSHKEHUE CokaThs. JleficTBHE THAPOCTaTHYIE-CKOTO
JIaBIICHUS BCET/1a 110 BHYTPEHHE!H HOpMalH K IJIOIAAKe AeHCTBHA U HEe 3aBUCUT OT OPUEHTAIUU NOCIeHell B IPOCTPAHCTBE.
AOCONIOTHBII U OTHOCUTENIBHBIN MOKOH (paBHOBecHe) XUAKUX cpel. JuddepeH-1inanbabple ypaBHEHNS! PABHOBECHS JKHIKOCTH
(ypaBHeHus Ditnepa). UaTerpanbHas popma nuddepeHmanbHbIX ypaBHeHH Ditiepa. OCHOBHOE ypaBHEHHUE THIPOCTATHKH.
[NousTHs aGCOMOTHOTO, H30BITOYHOTO JABICHUH U BaKyyMma. [1mockocTs cpaBHe-HUA. [ HapocTaTHUeCKuii M Tbe30METPUICCKHI
Hanopsl. I[Tbe30MeTpuyeckas mIockocTs. 3akoH Ilackans 1 ero mpakTu4ecKkoe NpUMEHEHHE.

ITpubOops! MexaHWYECKUE U JKUIKOCTHBIEC (MUKPOITEE30METPEI, IThe3oMeTphl, U — 00pa3HbIe pTYTHBIC MAHOMETPHI, BAKYYMMETPHI,
JIr(MaHOMETPEI, MAHOBaKyyMMETpEL, 6apoMeTpsl). Equammer usmepenus nasnenus: cuctemusie (MKI'CC u CH) u BHecn-cTeMHBIE
(atmocdepa, O6ap, MeTp cTon0a KUIKOCTH).

NuTerpuposanue qudGepeHINaIbHOT0 YpaBHEH S paBHOBECHS )KUIKOCTH JUIS CJTydaeB aOCOTIOTHOTO MOKOS (KOT/ia )UAKOCTD U
COCYZ, B KOTOPBIA OHa HAJINTa, HAXOJSATCS B TIOKOE OTHOCHTEIHHO HAOIOAATEIS) M OTHOCHTEIIFHOTO TIOKOS (KOT/a YKUAKOCTh
HAXOJWTCS B IIOKOE OTHOCUTENNBHO COCY/a, B KOTOPHIil OHA HAINTA, HO JBH-JKETCS BMECTE C HIM OTHOCUTEIBHO HAOIIOAATeNIs).
HHTepec mpencTapisieT caydail NpsIMOTHHENHOTO ABMXKEHUS COCY/ia C TOCTOSHHBIM YCKOPEHUEM U CITydail BpalleHHUs Cocyna ¢
KHIKOCTBIO C IIOCTOSIHHOM yIiIOBO# CKOpOCThI0. HeoOXoauMo yMeTh onpeie-TuTh JaBlicHHE B IIO00H TOYKE U HAXOUTh
MOBEPXHOCTH PABHOT'O JaBJICHMUS.

JlaBneHue >KUAKOCTH Ha IIOCKHE MTOBEPXHOCTH AMIOPHI THIPOCTATUYECKOTO JaB-JICHNs U TOUKa ee IMPHI0KeHHS (LeHTP
JaBieHus).JlapneHre Ha MIMHAPHYECKHE M0-BepXHOCTH. Teno nasnenust. ['padoananutuaeckuii u rpadudeckuii ciocods! onpene
-JIEHUSI LEHTpa JaBICHUS.

PaBHOBecHe TBepaoro Tena B )KuAKOCTH. [loABOAHOE M HABOJHOE IIaBaHue. 3a-KOH Apxumena. Bomonsmemnienne. MetaneHrp.
MertaneHnTpuueckas BeicoTa. MeTraneH-Tpudeckuii paauyc. OcTOHUUBOCTS.

Paznen 2 M'upponunamuka

OyHKIIMOHATBHBIE 3aBUCHMOCTH CKOPOCTH U JIaBJICHUS JBIDKYIICHCS AKUIKOCTH OT KOOPAMHAT MPOCTPAHCTBA ¥ BPEMEHH IS
PEKHUMOB: YCTAaHOBHBIIIETOCS M HEYCTAHO-BUBIIETOCSI PABHOMEPHOTO M HEPABHOMEPHOT'0, HATIOPHOT'O M OE3HATIOPHOT0, IIaBHO
usMenstomerocst. Ctpyituaras MoOJIeNb TOTOKA JKMAKOCTH. [TOHATHS: MMHKS TOKa, TPYOKa TOKa, JJieMeHTapHas cTpyiika. OCHOBHbBIE
XapaKTEPUCTUKH IIOTOKA KUJIKOCTHU: )KUBOE CEUEHUE, PACXOJl, CPEIHSS CKOPOCTh, CMOUEHHBII IEPUMETP, TUIPABIMUECKUN paguyc U
HEpa3pBIBHOCTH ABIDKCHHUS (ypaBHEHHE IOCTOSTHCTBA PACcX0/a).

OO01as nHTerpanbHas popMa ypaBHEHUIT KOJIMYECTBA ABMKEHHS M MOMEHTa KO-JInuecTBa qBrkeHus. Juddepennnansusie
ypaBHEHUS THAPOJHMHAMHKH Diiepa. Y paBHeHHe Hepa3peiBHOCTH. [Tpuanmm J{amambGepa.

YpaBHeHME HEPa3pbIBHOCTH ABHKCHHUS XKUJKOCTU. Y paBHEHNUE bepHyny i 31eMEHTapHOU CTPYIKH UeanbHOM KUIKOCTH.
T'eomerpuueckas 1 3HepreTUdYecKass HH-TEepIpeTauuy ypaBHeHusa bepHyiu. YpaBHenue bepHymy Ui 3J1eMEHTapHOU CTPYH-KU
peasbHOM (BSI3KOIT) KUAKOCTH. Y paBHeHNE bepHymm IS Ii1aBHO U3MEHSIONIErocs otoka xuakoctd. Kosddunuentsr byccunecka
u Kopuomnuca.




Amnanms pazmepHocTeit. [Tn-Teopema. JIaMHHAPHOCTH U TypOYICHTHOCTD U €€ OC-HOBHBIC CTATHUECKHUE XapaKTEPUCTUKU.
OnHOMepHbIE TOTOKH XKHUIKOCTEN U Ta30B.

Kraccnguxanus tpyoomnpoBoaos. [Tre3oMeTpryeckas 1 HarmopHast THHAH. [1be-30MeTpHYIecKuil U THAPABINISCKUN YKIOHBI. 30HBI
comporusnenus, popmyna Japcu, rpaduxu Hukypanse, Mynuaa. MecTHble conpoTuBieHus, Gpopmynsl Beficbaxa, bop-xa.
IonsTHe O rHIPaBINYECKOM yaape. HkeHepHbIe CpeCTBa 3aIUTHI THIPOCU-CTEM OT FTHAPOYyAapa.

Kiaccuduxanus orseperuii. [ToHsitie ToHko# cTeHKH. CKOPOCTh M pacxo] ucre-ueHust. KoadpuuenTs! cxxarus, CKopocTy,
pacxona. CBoOomHOE cTeueHue (B aTMO-cepy) M UCTEUCHHUE MO/ YPOBEHb. [lepeTekanue )uakocTu. HamomHeHne u ormopoxHe-
HHE pe3epByapoB. VicTedeHne JKUIKOCTH Yepe3 HacaAKU (IMITHHIPHIECKUN, KOHUYECKH CXOSIIIHACS, KOHUUECKH PAaCcXOSIIHHC,
KOHOMJATbHBIN). McTeueHue KUAKOCTU U3 OONBIINX OTBEPCTHH.

VYcnosHble 0003HaueHns 3neMenToB ['T1. 'mnpasnmaecknit pacyer cetu I'T1. Ber-60p runponsurarens u ruaposacoca. KI1J]
THAPOIIPUBOA.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpo/ibHbIE BOIPOCHI M 3a1aHUS

KOHTpOJIb CaMOCTOSATEIBHOM PabOThI CTYCHTa OCYIIECTBILIETCS B XO/I€ 3aLMThI J1aO0PaTOPHBIX paboT, a TaKKe NPH HPOBEICHUN
WHANBUIYAIbHBIX U IPYIIIOBBIX KOH-CYIbTALMH.
[TpumepHBIE BOIPOCH! K 3aIIUTE TaOOpaTOPHBIX paboT

Jlabopatopnas pabota M3mepenue ruapocratuyeckoro nasnenus (Paszaen 1 'ma-pocraTtuka):

1) 3anmcarh ¥ pacmmpoBaTh OCHOBHOE YPaBHEHHE THIIPOCTATHKH;
2) JaTp ompenernenue BuaaM JIaBICHUS,
3) OOBACHUTH NPHUHIMI JEHCTBUS BaKyyMMETpa.

JlabopatopHas pabota VccnenoBanne ypaBHeHus: bepuyium u moctpoenue aua-rpammbl bepaymmm (Paszgen 2 TuapoauHamMuka):

1) 3ammcath ypaBHeHHE BepHYymM Ay 3IeMeHTapHOW CTPYHKH HICaNbHON KXHUIKO-CTH U MOSCHUTH (PU3MUECKUH CMBICI
CllaraeMblX;

2) OmnpenenuTts cpefHUi THAPABINYECKUN YKIOH B TPyOOIPOBOJIE;

3) HauepTuTh NpUHINIHANEHYIO CXeMy JIaDOPaTOPHOH YCTaHOBKH.

ITpumepHBIe BOIPOCH! K 3a4ETY C OLEHKOM:

1. ®usuveckue CBOMCTBA KUAKOCTH.

2. N'uppocraTuyeckoe AaBjIeHUE U €ro CBOWCTBA.

3. Muddepenumanbible ypaBHEHUS] pAaBHOBECHS KHUIKOCTH.

4. NnterpupoBanue nuddepeHuaIbHbIX YpaBHEHUIH PaBHOBECHS JKUIKOCTEH.

5. OcHOBHOE ypaBHEHHE THAPOCTATHKU. AOCOTIOTHOE, M30BITOYHOE, BAKYYMETPH-UECKOe TaBieHue. [IpuOops! At n3MepeHus
THAPOCTATHYECKOTO TABICHHS.

6. ITbezoMeTpHUecKas BEICOTA, BAKYYM.

7. lloTenunanbHast 3Heprus xKunkocTd. [loTeHIMansHbIA HATop.

8. OTHOCUTENBHBIN TOKOH KUIKOCTU. [I0BEpXHOCTH PAaBHOTO JaBIICHUS.

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OeHUBaHUuA

3a4eT ¢ OIEHKOH O TUCIUIIIMHE BBICTABIIETCS 10 HTOraM paboThl 00yJaloIIe-rocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BHJC
BBITIOJTHEHHUS 1 3aIIUTHI IPAKTHYECKHUX U J1a00pPaTOPHBIX padoT.

3ayeT ¢ OLEHKOH 110 TUCHMIUIMHE CTAaBUTCS 110 UTOraM paboThl 00y4aroNmIerocs: B TE4YEHUE CEMECTPa.

OreHka 5 (OTJIMYHO) CTaBUTCSA B CITydac BHITOTHEHHS M 3aIIUTHI 00YJaIOIINMCS B YCTAHOBJICHHBIH CPOK BCEX JIAOOPATOPHBIX U
npakTudeckux padot Ha 90-100 Gamos.

OueHka 4 (XOpoII0) CTAaBUTCS B CITydae B CIIy4ac BHIIOJHEHHMS U 3alUTHI 00y-4aloUMCs B YCTaHOBIICHHBIH CPOK BCEX
1a00paTOPHBIX M MPAaKTUIECKUX pabot Ha 70-89 Gamios.

Ouenka 3 (YIOBJIETBOPUTENBHO) CTABUTCS B CIIy4ae BBITOJHEHHUS U 3aIUThI 00y-YalOMIUMCSI B YCTaHOBJICHHBIN CPOK BCEX
71a00paTOPHBIX U MpaKkTUUecKuX Ha 50-69 Gamios.

Bo Bcex ocTanbHBIX CIydasX CTaBUTCS OLCHKA 2 (HEYOBICTBOPUTEIIBHO).

7. YHEBHO-METOJUYECKOE 1 THPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIH 3aryaBue UsnarTenscTBO, O
JI1.1 |YyraeB Poman lMunpaBnvka: TeXHHUECKass MEXaHHUKA JKUJKOCTH Mocksa: BACTET, 2013
Pomanosuy

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa




ABTOpBI, COCTaBUTETH 3arnaBue W3znarenscTBO, TOI

JI2.1 |IOrepennuxr [. B. T'unpapnuka: yaeOHUK I By30B Mocksa: KonocC, 2004
7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI3.1 [Mansirus Bragumup | TmapaBnngeckuii pacu€T KOPOTKHX TPYyOOIPOBOJOB: METO. YKa3. H Hosocubupck: HI'ABT,

Huxomnaesuy, Canos KOHTp. 3aganus mo CPC muist cTyneHToB Beex crell. u Gpopm oOydeHus 2002

Anexcanap

Hukonaesuu

7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIeKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"

D1 | CupaBouno-mipaBoBas cucteMa «Koncymprantlnroc» [DnekTpoHHBIN pecypc] — Pexkum moctymna: cBOOOIHBIH. — 3ariI. ¢

9KpaHa

32 | Hayuno- texnuueckas 6ubmuorexa «CI'YBT» [Onexrponnslil pecypc] — Pexxum noctyna: cBoOOIHBIH. — 3ari. ¢ skpaHa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue Ob6opynoBanue
YuebHas ayJAUTOpHS quist | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEICHHS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [1IK (mepeHocHOH)
JIEKIIMOHHOT'O TUIIa
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn
MIPOBEICHHSI TPYIOBBIX u
WH/IMBUAYaJIbHBIX KOHCYNbTAIMN
YyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu
IIPOBEIEHUS IPaKTUYECKUX
3aHATAN
ITomemenue qutst | Kommnekt yueGHOIT MeOenu Ha 15 mocagouHBIX MeCT.
CaMOCTOSITEIIbHON pa6otsl | IIK — 10 mr., noakmoyeHHbIX K cetd "MHTepHeT" u o0ecrneunBarouX JOCTYI B 3JIEKTPOHHYIO
00yJarOIIXCst MH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpey Y HUBEPCHTETA.




