MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.03 DHepreTnyeckoe MalIMHOCTPOEHUE
HaumeHoBaHune o6pa3oBaTebHOI mporpaMMel: MHTe/IEKTyalbHbIEe IPOM3BOJACTBEHHbIE TEXHOJIOTMH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MEXAHHUKA KUJAKOCTHU UTA3A

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.26

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

5 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

5 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

5 cemecTp - 16 yacos;

KoncyabTanum

5 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

5 cemecTp - 97,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JlaGopaTopnasi pabora
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemecTp - 0,5 yaca;
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ieab ocBOCHUS AMCUMIIMHBI. YCBOCHUE BAKHENIIINX 3aKOHOB JIBHYKEHUS JKUJKOCTEW U ra30B.

33[[3‘11/1 AUCHHUIIIMHBI

- IpUOOpETEHNE TEOPETUUECKUX 3HAHUM 10 MEXaHUKE KUAKOCTEH U ra30B, HEOOXOAMMBIX IS
U3YUYEHHsI JTUCIUIUTMH TPO(QHILHON MOATOTOBKHY;

- IpUOOpETEeHNE HABBIKOB PELICHUS IPUKIIAAHBIX THAPABIMYECKUX 3a/ay;

- OCBOCHHE HKCIIEPUMEHTAIBHBIX CIIOCOOOB U3MEPEHUS TApAMETPOB COCTOSIHUS KHUJIKOCTH U

XapaKTEPUCTHUK ITIOTOKA.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTUKEHHU S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
MPUMEHSTH B pacueTax
TEOPETUYCCKUE OCHOBBI
pabouux mpoIEeccoB B
SHEPreTUYCCKUX MaIIMHAX
U YCTAaHOBKAaX

UJI-20nk-4 emonctpupyet
MMOHMMAaHUE OCHOBHBIX
3aKOHOB JIBH)KCHUS JKUIKOCTH
M Ta3a, OnpeensieT napaMeTpol
MIOTOKOB pabouux cpej

3HATh:
- METOJIBI MAaTEMAaTUUECKOI'0 aHaIN3a 1
MOJIEIUPOBAHHUS, TEOPETHUECKOTO U
AKCIEPUMEHTAIIBHOTO UCCIICIOBAHUS
TESUEHHH KUIKOCTH M Ta3a.

YMETB:

- HCII0JIb30BaTh TEXHUYECKUE CPEIACTBA
JUISl U3BMEPEHUs OCHOBHBIX [TapaMeTPOB
IIOTOKOB KMJAKOCTH U rasa.

OIIK-6 Cnocoben
IPOBOJUTH U3MEPEHUS
(U3HYECKUX BEIUYHH,
OTNpeAeIAINUX padboTy
SHEpPreTUYeCKUX MalIUH U
YCTaHOBOK

UA-1onk-6 JemMoHCTpHpYET
3HAHUC CAWMHUI UBMCPCHUA
(usnueckux BenuumH,
OCHOBHBIX METOA0B UX
M3MEPEHHS

3HATh:
- 0a30BbIE MMOHATUA B 001aCTH

CCTCCTBCHHOHAYYHBIX JUCHUIIJIUH U OBITE
T'OTOBBIM HUCIIOJIB30BATh OCHOBHBIC 3aKOHBI

B IIPO(heCcCHOHATIBHOM IeITEIbHOCTH.

OIIK-6 Cnocoben
IMPOBOAUTH U3MCPCHUA
(pU3MYECKUX BEIUYHH,
OTNpeAeANUX padboTy
SHEPreTHYECKUX MAIUH U
YCTaHOBOK

NJ1-20mk-6 Bemmonaser
U3MepeHus: PU3NYECKUX
BEJIMYMH, 00pabaTbiBaeT
pEe3yJIbTaThl U3MEPEHHIN U
OLIEHUBAET MOTPELTHOCTb

3HaTh.

- (hyH1aMeHTaIbHbIe (PU3NYECKUE 3aKOHBI
JIBUKEHUS )KUJIKOCTEH U Ta30B; pa3IuvHbIe
MOJIETIN PEAJIbHBIX IOTOKOB KUAKOCTEN U

ra3oB; YPaBHEHHUS ABUKECHUS ISl ITUX
MOJIEJIEN U METOJIbI UX PELICHUMN.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuHa OTHOCHTCS K OCHOBHOM Ipog)ecCHOHANBbHOW —00pa3oBaTelbHON mporpamme
WuTennekTyanbHble TPOU3BOACTBEHHbIE TexHojoruu (mamee — OIIOIl), nampaBiaeHHs MOATOTOBKH
13.03.03 DHepreruyeckoe MaIIMHOCTPOEHUE, YPOBEHb OOpa30BaHUs: BbICIIEE OOpa3oBaHHE -
OaxanaBpuar.

Baszupyercs Ha ypoBHE cpeaHero o0IIero oopa3oBaHusl.

Pe3ynbrarhl 00yueHus, MOJTYYEHHbIE IPYU OCBOEHUH HMCHUIUIMHBI, HEOOXOIUMBI NPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHbIE (hU3NUECKHe 23 5 6 1 4 - - - - - 12 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
CBOMCTBA JKUJIKOCTEH U W3y4yenue marepuana o paszeiny "OCHOBHbIC
ra3oB. KHHEMAaTHKa (u3nyeckue CBOWCTBA )KUAKOCTEH U ra3os"
KHJKOCTH MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHUi Ha
1.1 | ocHoBHbIe (hu3nUecKue 13 4 1 2 - - - - - 6 - MIPAKTUYECKUX 3aHATUAX
CBOWCTBA JKUJIKOCTCH U Iloozomogka K 1adopamoproii pavome: Jns
ra3oB BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
1.2 | xuHEMaTuKa XXHIKOCTH. 10 2 - 2 - - - - - 6 - HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
Jluann u TpyOKH TOKa. 3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboTHI, a
Pacxon xugkocTH. TaK kK€ U3yYUTh BOIPOCHI BApHAHTOB
YpaBHeHue 00paboTKH pe3yIbTaTOB 110 U3YYEHHOMY B
Hepa3phIBHOCTH. paszerne "ocHOBHbIE (PU3MUECKHE CBOMCTBA
Cl10XHO€E IBM)KEHUE JKUJKOCTEH M ra3oB" mMarepuaiy.
KHMJIKON YaCTHIIBL. Camocmoamenvroe usyuenue
Ten3zop ckopocreit meopemuueckozo mamepuana: V1syaenue
nedopmanmii. JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
Buxpesoe n "OCHOBHbIE (DU3NUECKHE CBOICTBA MKHUKOCTEH U
NIOTEHIIUAIIbHOE ra3os"
nsixenue. [Inocokoe H3yuenue mamepuanog 1umepamypubix
TCUCHHE. UCIOYHUKOB:
[1], cTp.8-24, cTp. 25-55
[2], cTp. 7-32
[3], ctp.5-52
2 HaNpsDKEHHOE 56 8 4 12 - - - - - 32 - Iloozomoexka pacuemuvix 3a0anuii: 3a1anus
COCTOSTHHE JKUJIKOM OpPHEHTHPOBAHBI Ha PEIICHHS MHUHU3a/1a4 110
cpenbl. ['unpocrarrka paszeny "HanpsHDKEHHOE COCTOSIHUE HKHIKON
2.1 HanpsHKEHHOE 20 2 - 2 - - - - - 16 - cpensl. I'mapocrartuka". CTyaeHTH HEOOX0AUMO

COCTOSIHUE KUIKOM

[IOBTOPUTH TEOPETUYECKUIN MaTepuall,
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cpenbl. YpaBHEHUS
JIBUKEHUS JKUAKOCTH B
HaNpsKEHUsIX.

2.2

I'mppocratuka

36

10

16

pa3o0path MPUMEPHI PEHICHUS AHATOTUYHBIX
3a7a4. MPOBECTH PACUYCTHI [T0 BAPHAHTY 3aaHUS
U CIIeNIaTh BBIBOMBL. B KauecTBe 3aqaHus
UCTONB3YIOTCs 3anaun u3 "COopHIKa 3a1a4 1o
MalIMHOCTPOUTENBHOM ruapasnuke. [loa. pen.
N.N. Kykonesckoro JI. I'. ) u3 pazgenos 1, 2, 3
Ilo020moeKka K KOHmMPOIbHOU padome:
Wzyuenne maTepuana 1mo pa3aeiy
"HaIPsHKEHHOE COCTOSHUE KHUIKOH Cpebl.
I'uapocraTka" MOATOTOBKA K BHIIOJTHEHUIO
3aaHUi Ha MPAKTUYECKUX 3aHATHUIX
Ilodzomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jgab. paboTh
"T'mapocratuka"

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
pazznene "HanpsKEeHHOE COCTOSTHUE KUIKOM
cpenpl. ['mnpocratuka" marepuany.
IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpEeHue MaTepuana no pasaeny
"HaNPsHKEHHOE COCTOSHUE KHUIKOH Cpesbl.
I'unpocraTuka"

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogecCHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIJIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"HaIPsHKEHHOE COCTOSHUE KHUIKOH Cpebl.
I'mapocraTuka" Marepuany. [JomoTHATEIEHO
CTYZCHTY HEOOXOIUMO U3YyUUTh JUTEPATYPY U
pa3o0parh MPUMEPHI BHITOJHEHHUS TOA00HBIX
3aaanuii. [I[poBepka toMamniHero 3agaHus
MIPOBOIUTCS 10 NPEACTABICHHBIM THCHMEHHBIM
paboram.

H3yuenue mamepuanog 1umepamypHsix
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UCHOYHUKOB:
[1], ctp.56-78
[2], cTp. 50-73
[3], cTp. 33-68

oOmrre ypaBHEHUS
JIBHYKCHUS KUAKOCTH

20

Camocmosamenbhoe uzyuenue
meopemuuecKozo nwamepuaia. I/I3yqu1/Ie

3.1

obmrre ypaBHEHHUS
JBHOKCHUS KUAKOCTH

20

MaTepHaJoB 1o pazneny OOmue ypaBHEHUs
TBYOKEHMS )KUJIKOCTH U ITIOATOTOBKA K
KOHTPOJBHOI paboTte

Iloozomoeka K mekyuwiemy KOHMpOio:
[ToBTOpEeHNe MaTepuaa o pasaeny "olriue
YpaBHEHUS JIBUKECHHS )KUIKOCTH"
IIoozomosKka K npaKkmuuecKum 3auamusim:
N3yyenne matepuana no pazaeny "oOriue
YpaBHEHUS JBUKECHUS KUAKOCTU" TOATOTOBKA K
BBIMOJIHCHHIO 33JaHHUI HA TPAKTHYCCKUX
3aHATHAX

Tloozomosxa K ayoumopHvim 3auaAmuam:
[IpopaboTka JIeKIINH, BHIITOITHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
H3yuenue mamepuanoe a1umepamypHslx
UCHOUHUKOB:

[1], ctp.79-99

OJTHOMEPHBIC TCUCHHUS
BSI3KOM JKUJIKOCTH.
OnHoMepHbIE Ta30BbIe
TEUCHUS

45

12

14

12

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"OHOMEPHBIE TEUEHUS BA3KOU KUAKOCTH"
Iloozomoeka Kk 1adopamopnoii pavome: J1ns

4.1

OJHOMEpHBIE TEUEHUS
BSI3KOM JKUJIKOCTH.

27

10

4.2

OnHoMepHbIe Ta30BbIe
TEUCHHS

18

BBITIOJTHEHUS 33/IaHUI 110 TabopaTopHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "olHOMEpHbIE TEUEHHUs BA3ZKOM
JKUAKOCTH" MaTepuay.

Iloozomoexa K ayoumopHovimM 3aHAMUAM .
[TpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTh
Iloozomoexa domawnezo 3adanua:
IToaroroBka OMaIIHero 3a/iaHus HAIIpaBiIeHa
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Ha OTPabOTKy YMEHUI pelicHus
npodeCCHOHANBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"OgHOMEpHBIE TEUCHHUS BI3KOI KUIKOCTH"
MaTepHuaiy. J(OmoMHUTEeTFHO CTYICHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYPy U pazoOparts
TIPUMEPHI BBITIOTHEHUS TOTO0HBIX 3aJaHHH.
[IpoBepka goMaIIHETO 3aJaHUS IPOBOIUTCS IO
MIPECTaBICHHBIM MICEMEHHBIM paboTaM. Jlis
JIOMAIIIHUX 3a/IaHui UCTIOJIB3YIOTCS 3aJaud U3
"COopHHKa 33124 [0 MalIMHOCTPOUTEIbHON
ruapasiuke. [Tox. pex. M.U. Kykonesckoro
JLT'. ) u3 paznenos 6, 7, 8, 9
Iloozomosxka K KOHmMpoOLHOU pabome:
W3yueHne maTepuaoB Mo pas3aeiny
OTHOMEPHEIC TCUCHUS BSI3KOH KHUIKOCTU H
MTOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilo0zomoeKka K npakmuueckum 3anamusam:
W3yuenue Marepuana no pasaeny "oIHOMEpPHBIE
TEUEHUS BI3KOM )KUIKOCTH" ITOATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3AHATUAX
Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana 1Mo pa3aeny
"OHOMEPHBIE TEUEHUS BA3KOM KUAKOCTH"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazzeny "oAHOMEpPHbIE TEUEHUS BI3KOU
)kuakocT". CTyIeHTH He0OOXOIMMO ITOBTOPUTH
TEOPETHUYECCKUIA MaTepHa, pa3o0dpaTh MPUMEPHI
pEIICHNS AHAIOTUYHBIX 3a/1a9. IPOBECTH
pacdeTsl Mo BapHaHTY 3a/IaHUS U C/IeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIeYIONIHNE YIPaXKHEHMS:
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], ctp.133-187, c1p.407-431

[2], cTp. 221-258, cTp. 258-295

[3], cTp. 69-97
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OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 - 2 - - 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauBuiyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; 'K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ocHogmble Pusuyeckue ceolicmaa HeUOKoCmel U 2a308. KUHEMAMUKA HCUOKOCTU

1.1. ocHOBHBIE (hU3UYECKHE CBOMCTBA KUIKOCTEH U Ta30B

['umore3a crutomHocTH Jlamambepa. TemnoBoe pacmupeHue, CXXHUMAeMOCTh. TeKy4ecTb,
BA3KOCTb, CxuUMaeMocTb. Kooapdunuentsl Bs3kocTd. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE
x)uakocru. Tedenne Kyarra. Monenu xKuakon cpeasl.

1.2. xkunematuka xuakoctu. Jlunuu u Tpyoku Toka. Pacxon xunkoctu. YpaBHeHUE
Hepa3pbIBHOCTU. CII0KHOE JBUKCHHE KUAKOW yacTHIIBl. TeH30p ckopocTelt aedopmarimii.
Buxpesoe u norenuunanbHoe ABuxkeHue. [lnocokoe Teuenue.

Kunkas wactuna. Meroasl Jlarpanxka u Diiepa OnucaHusi ABMKEHUS KUAKOCTH. JIMHUM U
TpyOKH TOKa. YCKOpeHHe >XUIKOM wyactulbl. [loHsTHe ycTaHOBHBIIErocs TeueHUs. Pexumsl
tedenus. Uncno PeitHonmbaca, ero gusudeckuii cmpici. XapaKTepUCTHKU TYpOYJIEHTHOTO MOTOKA.
MaccoBbiii, BecOBO M OOBEMHBIH pacXoJbl KHUAKOCTH. YpaBHEHHE HEPa3phIBHOCTU B
UHTETPaIbHOM, auddepeHIuanIbHOl U ruapaBindeckoil ¢opmax. XKuoe cedenue. CroxHOe
JIBIDKCHHE XuAKON yactuibl. Teopema Komm-I'enmbmronbra. TeH3op ckopocTeit nedopmaruid.
BuxpeBoe nBuxenue. Buxpessie nunun u Tpyoku. Hupkynauusa ckopoctu. Teopema I'enbmrosblia.
be3BuxpeBoe aBIKEHHE; TOTEeHUUan ckopoctu. Ilmockue TedyeHus; QyHKUMS — TOKa.
I'mpponnHamuyeckas ceTka Juisi III0OCKOI0 MOTEHIIMAIbHOIO TEUEHUS U €€ CBOMCTBA..

2. HANPANCEHHOE COCMOAHUE IHCUOKOU Cpe()bl. Fudpocmamuka

2.1. HanpsKEHHOE COCTOSIHUE KUAKOU Cpelibl. Y paBHEHUSI IBUKEHUS )KUJIKOCTH B
HaIPSDKEHUSX.

Cunpl, neicTByomue B kujakoctu. HampsbkeHHoe cocTtosiHue XKuakoil cpenbl. CBolicTBa
HAIPsDKEHUN TOBEPXHOCTHBIX CHI. TE€H30p HanpsDKEHUH. YPaBHEHMsI IBUKCHMS KUAKOCTU B
HaIpsDKEHUsAX. [UApOCTaTHYECKOE 1aBIICHHUE. .

2.2. I'mppocraruka

VpaBuenust Ditnepa. OcHoBHas (opmyna ruppoctatuku. [llkaner naBiaeHus. AOGCOTIOTHOE,
M30BITOYHOE U BaKyyMeTpUuYecKoe AaBiieHus. EquHuIbl u3mepeHus naBieHus. OTHOCHUTENbHBIN
noko# xuakoctu. [Ipumenenune npuniuna J[anamOepa k ypaBHeHusiM Ditepa. Bpamenue cocyna ¢
KUJKOCTBIO C TIOCTOSIHHOW YTJIOBOM CKOpOCThIO. PaBHOYCKOpeHHOE MpPSMONMHEWHOE IBUKEHHE
cocyma ¢ KuAKocThio. CuHibl JaBlieHUS Ha TBEpAyr cTeHky. OOmas MOCTaHOBKA 3aJayu.
PaBHOMEpHOE HaBlieHHE Ha MIOCKYI0 CTeHKY. PaBHOMEepHOE NaBieHrne Ha KPUBOJIMHEHHYIO CTEHKY.
HepaBHOMepHOE JaBiIieHHE Ha TUIOCKYIO CTeHKY. HepaBHOMepHOe AaBJICHWE Ha KPHBOJIUHECHHYIO
cTeHky. Teno napnenus. [InaBanue Ten..

3. obwue ypasHeHus 08UMHCEHUSL HCUOKOCTU

3.1. oOmmue ypaBHEHUS IBUKEHUS KHUJIKOCTH

O6oOmennas rumnore3a Hpiorona. VYpaBuenus Haere-Ctokca miis BSI3KOM  KUAKOCTH.
VYpaBHeHue bepHynu Ui CTPYHKHM BA3KOW HEC)KMMAEMOMW JKHUIKOCTH. YpaBHeHHs PeliHonbica;
TEH30p TypOYJIEeHTHbIX HampsokeHuil. HekoTopeie TunoTe3sl 0 TypOYJIEHTHBIX HANpPSKEHUSX.
Mopnens uneanbHOH XKHUIKOCTH. YpaBHeHHs Oiepa. YacTHble ciayyau [IBWKEHUS HA€aIbHOU
KHUJIKOCTU. YpaBHEHHS KOJMYECTBAa [BIKEHUS M MOMEHTa KojudecTBa JBMkeHus. [lomobue
THJIPOMEXaHUYECKUX TPOIECCOB. ['eoMeTpudeckoe, KHHEMAaTHUYECKOe U JUHAMUYECKOE MOA00ue.
Mexanudeckoe monooue. bespasmepupie ypaBHeHuss HaBpe-Ctokca. Kpurtepuum mnomoowus.
@usnueckuil cMmbicn yucen noaodus. OcoOEHHOCTH NPUMEHEHHUs TEOpUH MOoJ0o0us K pacuery
BHEUIHUX U BHYTPEHHUX TECUECHUH..



4. ooHoMmepHble meyenus es3xou scuokocmu. OQonomepHvle 2a306ble MmeyeHus

4.1. omtHOMEpHbIEC TEUECHUS BA3KOU KHIKOCTH.

OpnHoMepHast MOJIENb TEUEHUS BA3KOM KUIKOCTH. Y paBHEHUE bepHyIu Ui yCTaHOBUBILETOCS
IIOTOKA BSI3KOM HecxkumaeMoi kuakoctH. ['uapasnuueckue conpoTtusieHust. O6mue hopMynbl A
NOTephb HAmopa Mo JJIMHE W MECTHBIX MOoTeph B TpyOe. OcHOBHas (opmyla paBHOMEPHOTO
nswxenus. [lorepu no pmne. Koagduuuent rugpaBinyeckoro TpeHus Ajs TpyO ¢ HCKYCCTBEHHOM
U EeCTECTBEHHOW IIEpPOXOBAaTOCTBIO. JlaMHMHapHOE TedeHue BSI3KOW JKHUIKOCTH B KPYIVIOH
IMHApHYeckoi Tpyoe. TypOylieHTHOe TeueHHe KUAKOCTH B TpyOax. ['unoresa [Ipanatis o mytu
nepemMeIBaHus. MecTHbIE THIPaBINYECKUE COIIPOTUBIICHHUs. VIcTeueHne 3 OTBEpCTUH, HACaIKOB.
Pacuer npocteix TpyOompoBojoB. Pacuer cnoxHbIX TpyOompoBojoB. CuiioBoe B3auMojeiicTBHe
MOTOKA YKUJKOCTU U TBEPJOW MOBEpXHOCTU. Bo3eiicTBue CBOOOTHON CTPyH HAa KPUBOJIMHEHHYIO U
IUIOCKYIO0 Iperpasy. OCHOBHOE ypaBHEHHUE JIONACTHBIX THAPOMAILIUH. .

4.2. OgHOMEpPHBIE Ta30BbIE TCUCHUS

VYpasuenue bepHymin mna agumabatHoro moToka ra3za . Ckopocth 3Byka. I[lapamerpsl
topmoxenus. Kpurndeckas ckopocts. M3saTponuueckue dpopmyinsl. ['azoquHaMmuyeckre (yHKIHH.
HcTeuenue raza u3 pesepByapa uepes cyxaromieecs comno. YpasHenue ['toronno. Comto JlaBamns.
[IpssMOM CKaYOK yIUIOTHEHUS. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1. ®usnueckue CBOMCTBA KUAKOCTEH U ra30B. BA3KOCTE JKUIKOCTH;
. 2. Kunemartuka;
. 15. Pacuer ci10XHBIX TPyOOIIPOBOIHBIX CUCTEM;
. 4. Onpenenenuie cui 1aBICHUS HA MIJIOCKUE CTEHKH;
. 5. Onpenenenue cui 1aBIeHUs Ha KPUBOJIMHEWHBIE CTEHKH;
. 6. Il;maBanue Tei;
. 11.MectHable conpoTusienus. Mcreuenue yepes3 OTBEPCTUs U HACAIKH;
. 13. Pacuer npocThIx TpyOOIIPOBOIOB;
. 10. YpaBuenue bepnysuim: MecTHbIC THAPABIUYECKUE COTPOTUBIICHHUS;
10. 12. MectHble conpoTuBieHus. [Ipubopsl 1st H3MEpeHus pacxoaa U CKOPOCTH;
11. 14. KonTpoabHas pabota 2: MecTHbIE THIPaBINYECKUE COITPOTUBIICHUS; pacdeT MPOCTHIX
TpyOONIPOBOIOB;
12. 9. OnHOMEpHBIEC TEUEHUS KUJTKOCTH;
13. 3. I'mgpocraruka. /laBieHue B TOUKe;
14. 16. OgHOMEpHBIE Ta30BbIC TEUCHUS,
15. 8. YpaBHeHue bepHyn: TeueHnE UACATBHON KUAKOCTH;
16. 7. KontponbHas padota 1: ['mapocTaTuka; CUiibl 1aBJIeHUs] HA TBEP/IbIE CTCHKH.

O 03O L B~ Wi

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenne k03hHUITMEHTOB KHHETUYECKOH SHEPIUU U KOJTMYECTBA JABMXKEHUS;
2. 3mepenune ruipocTaTHYeCKOro AaBIeHHUs. ;
3. MccrenoBaHnue CMEHBI PEKUMOB TEUEHHS.;
4. 3ammuTa 6510Ka 1a00paTOPHBIX padoT 1o pazaeny: Crocodsl H3MEpEeHHs
ruipoMexaHnueckux BeanuuH. Kunemaruka. 'uapocraruka;
5. IlocTpoenne nuarpammsl ypaBHeHus bepHymy;
6. Onpenenenne ko3(hHUIMEHTa MECTHOTO COTIPOTUBIICHUS IPU BHE3AITHOM
0CECHMMETPUYHOM pacIIMpeHUuH TpyOOonpoBoia;
7. Onpenenenue creneHu TypOyJIeHTHOCTH OTOKa,
8. 'mapaBnuyeckoe CONMpOTUBIIEHUE MO JUIMHE HAIIOPHOT'O TPYOOIPOBOAA KPYTJIOTO CEYEHHUS;
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9. 3amuTa 0110Ka 1abOpaTOpHBIX paboT 1o pazaeny: OHOMEpHbIE TEUEHUS BA3KOM
KHUJIKOCTH;

10. O0rekanue Kpyrioro HUIMHIAPA IJIOCKUM ITOTEHIIMAIBHBIM TOTOKOM.
ONEeKTpOruApoJMHAMUYECKask aHAJIOTHS,;

11. Texnuka u3MepeHU r’UIPOMEXAaHUUYECKUX BEIMUHH. .

3.5 Koncyabranumn

Hw

Ipynnoewie koncyremavuuu no pazoeaam oucyunaunsl (1K)

OOcyxneHrne MarepualioB IO KeiicaM pasfena "OCHOBHbIE (DU3MYECKHE CBOWCTBA
SKUOKOCTEN U ra3oB"

OOcyxeHrne MaTepualioB Mo Keiicam paszzena "HanpsiKeHHOE COCTOSIHHE KUIAKOW CPEJibl.
I'mppocratuka"

OO0cyxxnenre MaTepuaioB 10 Keiicam pasjena "oOume ypaBHEHUS ABUKCHUS KUIKOCTH"
OO6cyxneHne MarepualioB 1O Keiicam pazzena "OJHOMEpPHBIE TEUYEHUS BS3KOU
xuakoctu","oIHOMEpPHbIE ra30Bble TEUEHUS"

Texywuti konmpoas (TK)

KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYAbHOTO 3aJaHMsl 1711 BBIIOJIHEHUS
KOHTPOJIBbHBIX MEPOIPUATHH MO pa3aeny "OoCHOBHbIC (U3UYECKUE CBOMCTBA KHUAKOCTEH U
ra3oB"

Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJbHBIX MEPONPUATUNH MO pazjieny "HanpsyKEHHOE COCTOSIHME >KMJIKOW Cpeabl.
I'mapocratuka"

KoHncynpranuu HanpapieHbl Ha MOJIy4€HUE UHAUBUAYAIBHOTO 33aJaHUS JJIS BBIIOJHEHUS
KOHTPOJBbHBIX MEPOTIPUSATHH 10 pa3neny "o0iiue ypaBHEHUS ABHKEHUS KUAKOCTH"
KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYATLHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIPUATUNA 1O pa3feny "OJIHOMEpPHBbIE TEUYEHHsS BA3KOM KUIKOCTH',
"0HOMEpHBIE Ta30BbIC TeUEHUA"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00YUYEHUs MO TUCIUILINHE Komst
COOTBETCTBUH C
(B COOTBETCTBHH C pazneisiom 1) HWHJIUKAaTOPOB n3.1)

1]/2[3]4
3HaTh:
METO/Ibl MAaTEMaTU4YECKOT0 aHaIN3a U MOJEIMPOBAHNUS, KonTponbnas padora/Kontponbnas padoTa 2:
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIIeIOBAHNUS N-20onk-4 + | + | MecTHbIE THAPABIUICCKUE CONTPOTUBIICHHSI,
TEYCHH KUIKOCTHU U Ta3a pacueT NpocThIX TPYyOOIPOBOJIOB
0a30BbIe OHATHUS B 00JIACTH €CTECTBEHHOHAYIHBIX KonTtponsHas padbora/KonrponsHast padora 1:
JUCIUILTAH U ObITh TOTOBBIM HCIIOJIb30BaTh OCHOBHBIE U -lonk-6 + lMunpocraTuka; cuiibl 1aBIeHUS Ha TBEPAbIE
3aKOHBI B IPO(ECCHOHATBHON e TETbHOCTH CTCHKU
¢dbyHIaMeHTalIbHbIE PU3NYECKUE 3aKOHBI JBUKCHHUS JlaGopaTopHas pabota/biok 1abopatopHbIX paboT
)KI/II[KOCTGI:/I M ra30B; Pa3/MTHbIE MOJIEIH PEABHEIX TIOTOKOB | 1\ T-20mcs + |4 1o pazneny: CrnocoObl U3MepeHuit
KHUJKOCTEH U ra30B; YPABHEHUS ABUKECHUS [l STUX THAPOMEXAaHUYECKUX BEJIHUYMH. [ uapocTaTuka.
MOJIeJIeH U METO/bl UX PelICHUN JlabopaTopHas pabota
YMersn:
MCIOJIb30BaTh TEXHUYECKUE CPECTBA [Tl U3MEPEHUS JlaboparopHas pabota/biok mabopatopHbIx paboT
OCHOBHBIX TTapPaMETPOB MTOTOKOB XKHUJIKOCTH U Ta3a N-20nk-4 + | + | mo pa3geny: OTHOMEpHBIC TSUCHHSI BI3KOU

KHUJKOCTU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. brok mabopaTopHbIX padoT 1o pazzaeny: OTHOMEpHbIC TEUCHHSI BI3KOW YKHJIKOCTH
(JTaboparopnas paboTa)
2. brok mabopaTopHbIX padoT 1o pazzaeny: CriocoObl U3MEPEHH THAPOMEXAHUIECKIX
BenuuuH. ['uapocraruka. Jlaboparopuas padota (Jlaboparopnas padorta)

Dopma peanuzanuu: [TucemenHas padora
1. KonrposbHas padora 1: 'mapocraTuka; cuiibl JaBieHus Ha TBepbie creHku (KoHTposbHas
pabora)
2. KontposbHas padora 2: MecTHbIC THAPABIMYECKIE COPOTUBIICHUS; PACUET MPOCTHIX
TpyOorpoBooB (KoHTpoipHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nes)
WUrtoroBast omeHka ompeaensercs MO0 HWTOoraM TEKYIIEro KOHTPOJS  YCIEBAaeMOCTH W
JK3aMEHALIMOHHON OLIEHKHU

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. Emues, b. T. Texuudeckasi rufijpoMexaHrKa : y4eOHHUK IJi BY30B MO CHEIHATbHOCTH
"I'mapaBianyeckie MamvHbL U cpectBa apromatuku’ / b. T. Emues. — 2-e u3z., nepepad. u om. —
M. : MammmHoctpoenue, 1987. — 440 c.;

2. COOpHUK 3a7a4 10 THIAPABIUKE JIJIST TEXHHUYECKUX BY30B : y4eOHOE 1MOcoOue JJisi BY30B I10
MAIIMHOCTPOUTENLHBIM HAMIPaBICHUSIM B 00J1aCTH TeXHUKHU U TexHonoruu / /. A. byraes, [u ap.] ;
Pen. U. . Kykonesckwii, JI. I'. [TogBumz. — 6-¢ u3n. — M. : U3n-Bo MI'TY um. H.D. Baymana, 2009.
— 486 c. — ISBN 978-5-7038-3231-8,,;

3. Kapnos K. A., Onexnosuu P. O.- "l[Ipukiangnas ruaporazonunamuka', U3garenscto: "Jlans",
Canxkr-IlerepOypr, 2018 - (100 c.)

https://e.lanbook.com/book/107938.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT opUCHBIX IPOTrpamm;

3. Windows / OnepaninonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);
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5. Agrumaruar BY3.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BbC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
2. Hayunas sJekTpoHHasi 6udamorexa - https://elibrary.ru/

3. baza nanusix BUHUTMH online - http://www.viniti.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php
5. OTkpbITasi yuuBepcuTeTckasi uHgopmanuonHas cucrema «POCCHU S -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HaAaMMCHOBaHHE
Y4eOHbIe ayIUTOPHH IS B-308, Yuebnas napTa co CKaMbei, CTOJI MpenoiaBares,
IIPOBECHUS ayJauTopus TpuOyHa, T0CKa MeJIoBasi, MUKPO(OH,

JIEKIIMOHHBIX 3aHITHH U
TEKYIIEro KOHTPOJIA

MYJIbTUMEIUUHBIA ITIPOEKTOP, IKPaH, J0CKa
MapKepHasi, TEXHUYECKas anmnaparypa,
KOMIIBIOTEP NIEPCOHAIbHBIN, KOHAULIIOHED

Y4eOHble ayIUTOPUU AJIs

Bb-400, YuebOnas

CTOJI IpenIoAaBaTeiid, CTOJI, CTYJI, JOCKa

IIPOBCACHUA ayauTopud MCJIOBasd, KOMIIBIOTEpHAaA CETh C BBIXOAOM B
MPAaKTUYECKUX 3aHATUH, HHuTtepHeT, MyIbTUMEIUUHBINA TPOECKTOP,
KP u KII JKpaH, T0CKa MapKepHas
Y4eOHbIe ayIUTOPUU AJIS I'-102, Yyebnas CTOJI MPeroiaBatTes, CTyJI, mKad s
IIPOBEICHUS nabopaTopus XpaHEHUsI UTHBEHTaps, CTOJI MMCbMEHHBIM,
1abopaTOPHBIX 3aHITHIA TUAPOAIPOMEXAHUKHU BELLAJIKa JUIsl OJEXK/Ibl, JOCKA MapKepHas,

HabOp UHCTPYMEHTOB IS
npOopUIAKTHYECKOTO 00CTYKHUBaHUS
000pyI0BaHMs, KOHIUIIUOHED, CTEH]T

yueOHBIN

VY4eOHble ayAUTOpUH IS

b-400, YuebOnas

CTOJI TIpEno/IaBaTelis, CTOJ, CTYJI, J0CKa

IIPOBEJICHUS ayIuTOopus MEJOBas, KOMIIBIOTEPHASI CETh C BBIXOJIOM B
IIPOMEKYTOUYHON HHTepHeT, MyIbTUMEIUUHBINA TPOEKTOP,
aTTecTaluu 9KpaH, JOCKa MapKepHasi
[Tomemenus st HTB-303, Jlekunonnas CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHOU ayuTopus NYCbMEHHBIN, BEIIAIKA JJIS OJIEXKIbI,
paboThI KOMIIBIOTEpHAsI CETh C BBIX0JI0M B MIHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

Bb-400, YueOnas
ayJIUTOPHS

CTOJI IIPENOAABATENIs, CTOJI, CTYJI, JOCKa
MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTtepHeT, MyIbTUMEIUUHBINA IIPOEKTOP,
9KpaH, JOCKa MapKepHast

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT0 MHBEHTaps

I'-05, Mactepckas kad.
HFFM"

CTCJUIAXK IJId XpaHCHUA WHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MexaHuka KHNIKOCTH U I'a3a

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

brnok nabopaTopHbIX paboT 1o pasaeny: CriocoObl H3MEPEHHH THIPOMEXaHNYECKUX BEITHYUH.
I'unpocratuka. Jlaboparopras pabota (Jlaboparopuas pabota)

KonrponbHas padora 1: ['mapocraTika; cuibl JaBieHus Ha TBepabie cteHkr (KoHTponbHas
pabora)

brnok nabopaTopHbIX paboT 1o pasaeny: OQHOMEpPHBIC TCUSCHHS BI3KOH KHIKOCTH
(JTaboparopuas padoTta)

KontpomnbHas padora 2: MecTHbIC THAPABIMYECKUE COMPOTUBIICHUS; PACUET MPOCTHIX
TpyOorpoBooB (KoHTponbpHas paboTa)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Pazpen nucnurimmHbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 OCHOBHBIE (PH3MUECKUE CBOMCTBA )KHUIKOCTEH U ra3oB.
KHHEMAaTHKa KHUJKOCTU
11 OCHOBHbIE (pU3MYECKHe CBONCTBA )KUJIKOCTEH U ra3oB +
KMHEMaTUKa XKUAKocTU. JIunum u TpyOoku Toka. Pacxon
19 KUAKOCTU. Y paBHEHNE HEpa3pbIBHOCTU. CII0XKHOE ABMKEHHE +
' JKUJIKON JacTHIlbL. TeH30p ckopocTeit aedopmariuii.
BuxpeBoe u noreHnuaibpHoe 1BrkeHue. [Inocokoe reuenue.
2 HaNpsHKEHHOE COCTOSIHUE KUJKOM cpenbl. [ mapocratrka
21 HaNPsSKEHHOE COCTOSIHUE JKUJIKOM Cpebl. Y paBHEHHUS +
' JIBUKEHMSI )KUJJKOCTH B HAIPSDKEHUSIX.
2.2 I'mnpocraTuka + +
3 o011Me ypaBHEHUS JBUKECHUS )KUJKOCTH
3.1 oO11re ypaBHEHUS IBUKEHUS KHUIKOCTU + +
4 OJIHOMEPHBIE TEUEHMSI BA3KON KUAKOCTH. OTHOMEPHBIE
ra3oBble TEUEHUs
4.1 OJIHOMEPHBIE TEUEHMSI B3KON XKHUJIKOCTH. + +
4.2 OnHoMepHbIE Ta30BbIE TEUCHUS +
Bec KM, %: | 25 25 25 25
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