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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI AUCHUIIJIUHBI.

JKHJAKOCTEH U Ta30B.
3amauyy AMCIUILIHHBI

YCBOCHHUEC BayKHEHIITHX (I)I/ISI/ILICCKI/IX 3aKOHOB JIBWXKCHUA

- IpUOOpEeTEeHNE TEOPETUUECKUX 3HAHHUI MO0 MEXaHUKE KUAKOCTEH 1 Ta30B, HEOOXOAMMBIX JIJIs
U3y4eHHs JUCLUIUIMH IPOQUIBLHON MOATOTOBKHY;

- IpUOOPETEHNE HABBIKOB PEIICHUS IPUKJIAIHBIX THIPABINYECKUX 3a/1a4;

- OCBOEHHE IKCIIEPUMEHTANIbHBIX CIIOCOOOB N3MEPEHUS TapaMETPOB COCTOSHUS )KUJKOCTH U

XapaKTEpUCTHK IIOTOKA.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-1 IIpumensth
€CTECTBEHHOHAYYHbIEC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0
aHAJIM3a U MOJICJINPOBAHUS
B IIpodecCHOHATBHOM
JeSITeTbHOCTH

N-11omk-1 leMoHCTpUpYeET
HOHMMaHUE OCHOBHBIX
3aKOHOB JBMIXXCHUS ) KUJKOCTHU
¥ rasa, OlpeessieT napaMeTpbl
MIOTOKOB paboumux cpen

3HATK:
- pynnameHnTanbHbIC (PU3HUECKUE 3aKOHBI
JIBIDKCHHUSI )KUJIKOCTEH U Ta30B; pa3IndHbIC
MOJICJIA PEATbHBIX TOTOKOB JKUJIKOCTEH U
ra3oB; YpaBHEHUS JIBHXKEHUS JJIs1 ATUX
MOJEJIEH U METO/BI UX PELICHUN;

- METOIbI MATEMATUYECKOT0 aHaIH3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIICI0BAHMS
TEUEHHH KUJIKOCTH M Ta3a;

- 0a30BBbIE ITIOHATHS B 00J1aCTH
€CTECTBCHHOHAYYHBIX JTUCIUTUIHH U OBITh
TOTOBBIM HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
B IIPO(heCcCHOHATIBHOM JIeTEIbHOCTH.

YMETB:
- BBIOMPATh MOJIENb PEAIbHOTO MOTOKA

’KHUJIKOCTH U Ta3a; COCTABIISATh M PEIIaTh
COOTBETCTBYIOIIME BEIOPAaHHON MO/IEIH
YpaBHEHHUSI TBH)KCHUS;

- OBITh TOTOBBIM Y4acTBOBAaTh B PACYETHBIX
Y SKCTIEPUMEHTAIIbHBIX HCCIICIOBAHUSX,
IPOBOJUTH 00pabOTKY M aHAIIU3
PE3YJIBTATOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTEIbHON MpOrpaMMe

ABTOMAaTH3alMsg TEXHOJOTMYECKUX TpoueccoB u mpousBoacTtB (manee — OIIOII), nanpasnenus
noaroroBku  15.03.04 ABTomaTu3anus TEXHOJOTHMYECKHUX MPOLECCOB MW MPOU3BOJICTB, YPOBEHH
o0Opa3oBaHUs: BhICIIEE 0Opa3oBaHue - OaKkamaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHoBHble Qu3nyeckue | 24.5 4 4 2 2 - 0.5 - - - 16 - Iloozomogka k nabopamopnoit padome: Jns
CBOMCTBA JKUJIKOCTEH U BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
razoB. Kunemarunka HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
KHJKOCTH 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
1.1 | OcHoBHbIE Qu3HYECKHUE 14 2 2 2 - - - - - 8 - TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
CBOMCTBA JKUJIKOCTEH U 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
ra3os. paszerne "ocHOBHBIE (PU3MUECKHE CBOMCTBA
1.2 Kunemaruka 10.5 2 - - - 0.5 - - - 8 - JKUJIKOCTEH U ra3oB’ MaTepuainy.
KHUAKOCTH. JInHNM 1 I10020mo6Ka K npaKmu4eckum 3auAmuam:
TpyOKu Toka. Pacxon W3y4yenune marepuaia 1o paszeiy "0oCHOBHbIC
XKHUIKOCTH. Y paBHEHHUE ¢u3nyYeckne CBOWCTBA )XUAKOCTEH 1 ra3os”
Hepa3phIBHOCTH. TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
CroxHOE IBIKEHNE NPaKTHYECKUX 3aHITUSIX
KHMJIKON YaCTHIIBL. Camocmoamenvroe usyuenue
Ten3zop ckopocreit meopemuueckozo mamepuana: V1syaenue
nedopmanmii. JIOTIOJTHUTEJIBHOTO MaTepHaia Mo paszieiny
Buxpesoe n "OCHOBHbIE (DU3NUECKHE CBOICTBA MKHUKOCTEH U
NIOTEHIIUAIIbHOE ra3os"
nBikenue. [lnockoe H3yuenue mamepuanog 1umepamyprbix
TCUCHHE. UCIOYHUKOB:
[1], cTp.8-24, cTp. 25-55
[2], cTp. 7-32
[3], ctp.5-52
2 Hanpsoxennoe 42.5 10 4 6 - 0.5 - - - 22 - Ilodzomogka domauinezo 3adanus:
COCTOSIHUE >KHJIKOI IloaroroBka qOMaIHETO 33JaHUsl HAIIPABJICHA
cpenbl. ['mapocratuka Ha OTpabOTKy yMEHUI pemeHus
2.1 Hampsokennoe 22 4 - 2 - - - - - 16 - npodeccrnoHambHBIX 3a1a4. JloMarHee 3a1aHue
COCTOSTHHE JKUJIKOM BBIJJACTCS CTY/ICHTaM I10 U3Y4YCHHOMY B pa3Jielie
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cpenbl. YpaBHEHUS
JIBUKEHUS JKUAKOCTH B
HaNpsKEHUsIX.

2.2

I'mppocratuka

20.5

0.5

"HaIpsHKEHHOE COCTOSIHUE KUIKOU CPEJIbI.
I'uapocraTuka" Marepuany. JJ0MOTHUTETEHO
CTYJICHTY HEOOXOIUMO U3yYUTh JTUTEPATYPY U
pa3o0paTs MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3anaHuil. [IpoBepka JoMalIHEro 3aJaHus
MIPOBOIUTCSA IO TPEACTABICHHBIM IHCEMEHHBIM
pabotam.

Iloozomoeka K mekyuiemy KOHmMpOIo:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"HaIpsHKEHHOE COCTOSIHUE KHUIKOU CPEJIbI.
I'unpocratuka"

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUH 110 JTaAO0OpaTOpHOU paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ]a4y BBIIIOJIHEHUS J1ab0opaTOpHOH paboThI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
pazzene "HanpsyKEHHOE COCTOSTHUE KUIAKON
cpenbl. ['uapocratuka" marepuaiy.
Tloozomosxa K ayoumopHvim 3auaAmuam:
[IpopaboTka JIEKIINH, BHIITOIHEHHE U
MOJICOTOBKA K 3amuTe jab. paboTh
"T'mapocraruka"

Iloozomoska K npakmuueckum 3auamusim:
N3yueHnue marepuana no pasaeny
"HanpskeHHOe COCTOSHUE KUAKOM CpeIbl.
I'unpocraTuka" MoAroToBKa K BBIIIOJIHEHUIO
3aaHU{ Ha MIPAKTUICCKUAX 3aHATHUIX
Tloozomosxa Kk KOHmMPOIbHOU pabome:
Wzydenne maTepuana mo pa3ueny
"HaIpsHDKEHHOE COCTOSIHUE XKHUJIKOW CPEJIbl.
I'unpocraTuka" MOAroTOBKa K BBIIIOJIHEHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATUIX
Iloozomoeka pacuemuvix 3a0anuii: 3a1anus
OPHMEHTUPOBAHBI HA PEIICHUS 3aa4 10 pa3zeny
"HaIPsHKEHHOE COCTOSHUE KHUIKOH Cpebl.
I'mapocratuka". CtyneHTaM HE0OX0IUMO
MTOBTOPUTH TEOPETUIECKUIN MaTepuall,
pa3o0pathk MpUMEpPHI PEHICHUS AaHATIOTUIHBIX
3aJ1a4. MPOBECTH PACUYETHI [T0 BAPHAHTY 3aaHUs
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U clenaTh BEIBOABL. B KauecTBe 3a1aHus
UCTIONB3YIOTCS 3a1aun 13 "COOopHHKa 3a/1a4 110
MalIMHOCTPOUTENbHOM ruapasiuke. [lox. pen.
N.N. Kyxonesckoro JI. I'. u3 pazgenos 1, 2, 3
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], ctp.56-78
[2], cTp. 50-73
[3], cTp. 33-68

Ooburre ypaBHEHHS
JBWKCHUS KUJIKOCTHU

36

16

3.1

OOue ypaBHEHHS
JIBMDKEHUS )KUJIKOCTH

36

16

Ilo02o0mogKka K ayounopHbiv 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilo020mo6Ka K npaKmuuecKum 3aHAmMuiIm:
W3yuenue maTepuaa mo pasaeny "oorrue
YpaBHEHUS JBUKECHUS KUAKOCTU" TOATOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTUUECKUX
3aHATHAX

Iloozomoeka K meKyuiemy KOHmMPOJIi0:
[oBTOpenmne maTepuana mo pa3zaeny "oomme
YpaBHEHHUSI JBUKEHUS )KUIKOCTH"
CamocmosamensbHnoe usyuenue
meopemuueckozo mamepuana: 3ydenne
MaTepuanos 1o pasneny O0mue ypaBHEeHUS
JIBIYKCHUS JKUAKOCTH U TOJATOTOBKA K
KOHTPOJIBbHOI! paboTe

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cTp.79-99

OZ[HOMCpHBIe TCUCHUA
BSI3KOU KHUIKOCTH.
O,HHOMepHLIG ra30BbIC
TCUCHUA

42.5

12

0.5

26

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"0HOMEpPHBIE TEUEHUS BA3KOM XKUAKOoCTH"
Iloozomogka K 1adopamoproii pavome: JIns

4.1

OHHOMepHLIG TCUCHUSA
BSI3KOU KUJIKOCTH.

30.5

0.5

20

4.2

OHHOMepHHC ra30BbIC
TCUCHUA

12

BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOH paboTe
HE0OX0AMMO TPEIBApUTEIEHO U3YYHTh TEMY 1
3aJ1a4H BBITIOJHEHNUS 1TaO0paTOPHOH paboTsl, a
TakK K€ U3YYUTH BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasnene "oIHOMEpHBIC TEYCHUS BA3ZKOM
KUAKOCTH'" MaTepuany.




Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OPHUEHTUPOBAHBI HA PELICHUS 3aa4 M0 pa3aeny
"0HOMEPHBIE TeUEHUSI BI3KOU KUJIKOCTH" .
CryneHTsl HeOOXOANMO ITOBTOPHUTH
TEOPETHYECCKHUIA MaTepHa, pa3o0opaTs MpUMEpPEI
peIIeHNsT aHAIOTUYHBIX 3a/1a4.
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"0HOMEpHBIE TeUEHUS BSA3KOM KUAKOCTH"
IIoozomosKka K npaKkmuueckum 3auamusim:
N3yyenne Matepuana no pasaeny "oJIHOMEpHBIE
TEUYEHHUS BA3KOH KHUIKOCTH" MOATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI Ha IPAKTUUECKUX
3AHATUAX

Iloozomosxa Kk KOHmMPOJILHOIUL padome:
Wzydenne maTepuaioB Mo pa3uery
OTHOMEPHEIC TCUCHUS BSI3KOH KHUIKOCTH H
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoexa domawnezo 3a0anus;:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHanbHBIX 3a1a4. JloMalHee 3a1aHne
BBIJIAETCS CTYJIEHTAM 110 U3YYEHHOMY B pasjelie
"OnHOMEpHBIEC TEUCHHUS BA3KOH KUIKOCTH"
Marepuainy. JJONOJHUTENIBHO CTYACHTY
HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazo0pars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goOMaIIHETO 3aJaHHs IPOBOIUTCS IO
MIpeCTaBICHHBIM TUCHMEHHBIM paboTam. J{ist
JIOMAIITHAX 33aJJaHUH UCTIONB3YIOTCS 3aJa9H 13
"COopHHKa 33124 [0 MAIMHOCTPOUTEIbHON
runpasnuke. [Tox. pen. U.M. Kykonesckoro
JL.T. u3 paznenos 6, 7, 8, 9

Iloozomoeka K ayoumopHvImM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a6. paboTsl

H3yuenue mamepuanog 1umepamypHulx

UCIOYHUKOB:
[1], cTp.133-187, c1p.407-431
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[2], c1p. 221-258, c1p. 258-295

[3], cTp. 69-97
OKk3aMeH 34.5 - - - 0.5 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 2.0 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2.0 0.5 1135

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosnvie usuyeckue ceoticmea srcuokocmeu u 2a306. Kunemamuxa sgcuokocmu

1.1. OcHOBHBIC (pU3HUECKHE 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. Kunemaruka xuakoctu. JIlunuu u TpyOku Toka. Pacxon xuakoctu. YpaBHeHHE
Hepa3pbIBHOCTU. CII0KHOE JBUKCHHE KUAKOW yacTHIIBl. TeH30p ckopocTelt aedopmarimii.
Buxpesoe u norenuunanbHoe ABukeHue. [1nockoe reuenue.

Kunkas wactuna. Meroasl Jlarpanxka u Diepa 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 OOBEMHBI pacXoJbl KHUAKOCTU. YpaBHEHHUE HEPa3phIBHOCTH 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  BIKEHHE; TOTEeHUUan ckopoctu. Ilmockue TedyeHus; QyHKUMS — TOKa.
I'mpponnHamuyeckas ceTka Juisi III0OCKOI0 MOTEHIIMAIbHOIO TEUEHUS U €€ CBOMCTBA..

2. Hal’lp}lcheHHO€ cocmosHue HCUOKou cpedbl. Fudpocmamuka

2.1. HampsizkeHHOE COCTOSIHUE KUIAKOU cpenibl. Y paBHEHUS IBUKEHUS KUJIKOCTHU B
HaIPSDKEHUSX.

Cunpl, neicTByomue B kujakoctu. HampsbkeHHoe cocTtosiHue XKuakoil cpenbl. CBolicTBa
HAIPsDKEHUN TOBEPXHOCTHBIX CHI. TE€H30p HanpsDKEHUH. YPaBHEHMsI IBUKCHMS KUAKOCTU B
HalpsDKEHUsX. ['mapocraTnyeckoe AaBiIeHUE. .

2.2. I'mppocraruka

VpaBuenust Ditnepa. OcHoBHast (opmyna runpoctatuku. [llkanmer naBiaeHus. AOCOTIOTHOE,
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 MpSMONMHEWHOE IBUKEHHE
cocyma ¢ KuAKocThio. CuHibl JaBlieHUS Ha TBEpAyr cTeHky. OOmas MOCTaHOBKA 3aJayu.
PaBHOMEpHOE HaBlieHHE Ha MIOCKYI0 CTeHKY. PaBHOMEepHOE NaBieHrne Ha KPUBOJIMHEHHYIO CTEHKY.
HepaBHOMepHOE JaBiieHHE Ha TUIOCKYIO CTeHKY. HepaBHOMepHOe AaBJICHWE Ha KPHBOJIUHECHHYIO
cTeHky. Teno napnenus. [InaBanue Ten..

3. Obwue ypasHenust 08UANCEHUSL HCUOKOCIU

3.1. O6mue ypaBHEHUs ABMKCHUS KUAKOCTU

O6oOmennas rumnore3a Hpiorona. VYpaBuenus Haere-Ctokca miis BSI3KOM  KUAKOCTH.
VYpaBHeHue bepHynu Ui CTPYHKM BA3KOW HEC)KMMAEMOMW KHUIKOCTH. YpaBHEHHs PeliHonbica;
TEH30p TypOYJIEeHTHbIX HampsokeHuil. HekoTopeie TunoTe3sl 0 TypOYJIEHTHBIX HANpPSKEHUSX.
Mopnens uneanbHOH XKHUIKOCTH. YpaBHeHHs Oiepa. YacTHble ciayyau [IBWKEHUS HA€aIbHOU
KHUJIKOCTU. YpaBHEHHS KOJUYECTBAa [BIKEHUS M MOMEHTa KojudecTBa JBMkeHus. [lomobue
THJIPOMEXaHUYECKUX TPOIECCOB. ['eoMeTpudeckoe, KHHEMAaTHUYECKOe U JUHAMUYECKOE MOA00ue.
Mexanudeckoe monooue. bespasmepupie ypaBHeHuss HaBpe-Ctokca. Kpurtepuum mnomoowus.
®usnueckuil cmpicn yucen noaoous. OcoOEHHOCTH NPUMEHEHHUs TEOpUU MOA00Us K pacueTy
BHEUIHUX U BHYTPEHHUX TECUECHUH..



4. OaHOMel?Hble meyeHUs 833K0U HCUOKOCTU. OOHOMeprle 2d306ble mederus

4.1. OgHOMEpHBIE TEYEHUS BA3KOW KUJIKOCTH.

OpnHoMepHast MOJIENb TEUEHUS BA3KOM KUIKOCTH. Y paBHEHUE bepHyIu Ui yCTaHOBUBILETOCS
IIOTOKA BSI3KOM HecKuMaeMoi 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 B3auMojeiicTBue
MOTOKA YKUJKOCTU U TBEPJOW MOBEpXHOCTU. Bo3eiicTBue CBOOOTHON CTPyH HAa KPUBOJIMHEHHYIO U
IUIOCKYIO0 Iperpasy. OCHOBHOE ypaBHEHHUE JIONACTHBIX THAPOMAILIUH. .

4.2. OgHOMEpPHBIE Ta30BbIE TCUCHUS

VYpauenue bepHymin mns aamabatHoro moTtoka ra3za . Ckopocth 3Byka. [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. OnHOMEpHBIEC TEUEHUS KUIAKOCTH. Y paBHEeHHE bepHyuim.
MecTHbIE CONTPOTUBIIEHHUS. ;
2. Kontponbnas padora 1: 'mapocraTrka; CHIbl TaBICHUS HA TBEP/bIE CTCHKH;
3. Onpenenenuie cuil JaBi€HUsl HA KpUBOJIMHENHbIE cTeHKU. [ naBanue Teu;
4. PacueT npocCThIX U CIOXKHBIX TPYOOIIPOBOJIOB;
5. I'mapocTatuka. /[aBieHue B TOUKE;
6. ®du3MUeCcKHe CBOMCTBA KUJKOCTEH U Ta30B. BA3KOCTh JKUJIKOCTH;
7. Onpenenenye CUil aBi€HUs Ha TUIOCKUE CTEHKU;
8. KonrposnbHas pabota 2: MecTHble rTHAPAaBINYECKHE COMPOTUBIICHUS; pacueT MPOCThIX
TpyOOIPOBOIOB.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 3ammTa 610Ka Tab0paTopHBIX padboT 1o pasaeny: CrocoObl u3MepeHus
rUpoMexaHndeckux BennunH. Kunematuka. ['uapocraruka;
2. 3mepenue ruipoCTaTHYECKOTO JIaBICHHUS.
OO0Texanune Kpyraoro MUINHAPA TUIOCKUM NOTEHIIUATBHBIM TTOTOKOM.
DNEKTPOTHAPOIMHAMUYECKAS] AHATIOTHS;
3. TexHuka u3MepeHuil TUAPOMEXaHUYECKUX BETHYHH. ;
4. UccnenoBaHre CMEHBI PEKUMOB TECUCHMUS.
Omnpenenenue CTeneHn TypOyIEHTHOCTH MOTOKA;
5. 3ammTa 670Ka 1ab0paTOPHBIX paboT 1o pazaeny: OTHOMEpPHBIE TCUCHHSI BA3KOM
KUJKOCTH;
6. Onpenenenne k03P UIMEHTa MECTHOTO CONTPOTUBIICHUS PY BHE3AITHOM
0CECHMMETPUYHOM PaCIIMpPEHUH TPYyOOTIpoBOIa;
7. 'mapaBnndeckoe CONPOTHUBIICHHUE TIO JUTHHE HATIOPHOTO TPYOOIIPOBO/IAa KPYTIIOTO CEUCHHS,
8. IlocTtpoenue nuarpamMmel ypaBHeHus bepuymnnu. Onpenenenue ko3pPpuireHTon
KHHETHUECKOU OHCPTHUHU U KOJIMYCCTBA IBUKCHUA.
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3.5 Koncyabranumn

Hw

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHne MarepualioB IO KeiicaM paszena "OCHOBHBIC (H3WYESCKUE CBOMCTBA
SKUIKOCTEN U ra3oB"

OOcyxeHrne MaTepualioB Mo Keiicam paszzena "HanpsiKeHHOE COCTOSIHHUE KUIAKOW CPEJIbl.
I'mapocratuka"

OO6cyxaeHre MaTepuaioB Mo Kelicam pazzaena "oOmue ypaBHEHUS IBUKCHHUS )KUIKOCTH"
OOcykneHue MaTepuaJioB IO KekdcaM pasfena "OJHOMEpPHBIE TEUEHHUs BS3KOU

XKuakocTu","0oTHOMEpHBIE ra30BbIe TeUEHUS"
Texyuwuii konmpoaw (TK)

KoHcynpTanuu HanpaiaeHbl HA NOJyYEHUE MHAWBUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHI IO pa3zieny "OCHOBHbIE (pU3MUECKUE CBOMCTBA JKUIKOCTEH U
ra3oB"

KoHcynbranuu HanpapieHbl Ha MOJy4YeHUE WHAWBUYAIbHOTO 3a/laHUs JUUIsl BBIIIOJHEHUS
KOHTPOJbHBIX MEPONPUATUH MO pazjieny "HanpsyKEHHOE COCTOSIHME >KMJIKOW Cpeabl.
I'mapocratuka"

KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYAbHOTO 3aJaHMsl 1711 BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHI [0 pa3zeny "olIue ypaBHEHUS ABHXKEHUS KUIKOCTH"
KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MEpPONPUATHH 10 pa3aeny "OJHOMEpHbIE TEYEeHHs BA3KOM >KHUIKOCTH'",
"OHOMEpHBIE Ta30BbIC TeUCHUA"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ 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:

0a30BbIC MOHATHS B 00JIACTH €CTECTBEHHOHAYYHBIX JlaGopaTopHas pabota/biok 1abopatopHbIX padboT

JUCIUILTAH ¥ OBITh TOTOBBIM HCIIOJIb30BaTh OCHOBHEIC VJ-110me + |4 1o pazneny: CriocoObl U3MepeHuit

3aKOHBI B MPO(ECCHOHATBHON AESITETbHOCTH ' THAPOMEXAaHUYECKHUX BEIUUUH. [ uapocTaTuka.
JlabopaTopHas pabota

METO/Ibl MATEMaTUYECKOTO aHAIN3a U MOACIUPOBAHUS, KonTponbnas pabora/Kontponbnas padota 1:

TEOPETUIECCKOTO U IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS N-11omk-1 + IlManpocraTuka; CUITBI TaBICHUS HA TBEPAbIC

TEYCHHH KUIKOCTHU U Ta3a CTCHKU

dbyHIaMeHTaIbHBIE PU3NICCKUE 3aKOHBI JBUKCHHUS JlaboparopHast pabota/biiok maboparopHbIX paboT

KHUJKOCTEH U ra30B; pa3InyHbIe MOJIEIH PEAbHBIX TOTOKOB o pazzaeny: OIHOMEepHbIE TEUSHHS BI3KOU

KHUJIKOCTEH M Ta30B; YPABHCHUS JBUKCHUS TSI STUX KHUJIKOCTH

MOJICJICH 1 MCTOJIbI MX PCHICHUH T-Llomcs T KonTponbnas pabora/KonTtponbnas padota 2:
MecTHBIE THIPABINYECKHE COTPOTHUBIICHUS;
pacueT MpoCThIX TPYyOOIPOBOJIOB

Ymersb:

OBITH TOTOBBIM Y4aCTBOBAaTh B PACUETHBIX U JlabopaTtopHas pabota/biok adopatopHbIx padboT

AKCIIEPUMEHTATIbHBIX UCCIIEI0BAHUSAX, IPOBOIUTH VZ-110mcs + no pazaeny: CriocoObl U3MEpeHHi

00paboOTKy U aHaJU3 Pe3yIbTaTOB THAPOMEXaHWYECKUX BeanunH. [ uapocraTuka.
JlaGoparopHas paboTa

BBIOMPATh MOJIETh PEATBHOTO MTOTOKA KUIKOCTH U Ta3a; JlabopaTtopHas pabota/biok abopatopHbIx padboT

COCTaBJIATh M PEIIaTh COOTBETCTBYIOIINE BEIOPAHHOM V-110mcs + o pazaeny: CriocoObl U3MEpeHH

MOJICTTH YPABHCHHUSI IBHYKCHUS ’ THIPOMEXaHUIECKUX BEJIMUWH. [ UapocTaTruka.
JlaGoparopHas paboTa
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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
4 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. Jlaboparopnas padora (JlabopaTtopnast padora)

dopma peanuzanuu: [TuceMeHHas padora

1. KonTponbhas pabota 1: ['uapocraTika; cuiibl 1aBiaeHus Ha TBepable cTeHkH (KonTponbHas

pabora)
2. KonTponbHas padota 2: MecTHbIE THAPABIMYECKHE CONPOTUBIICHHS; PACUET MPOCTHIX
TpyoonpoBooB (KoHTponbHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ned)
HUroroBast oreHka ompeaensercs MO HWTOraM TEKYIIEro KOHTPOJS  YCIEBAaeMOCTH
JK3aMEHALIMOHHON OLIEHKHU

B numiom BeICTaBIsIeTCs OIIEHKA 3a 4 ceMecTp.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS
1. Emues, b. T. Texuudeckas ruipomMexaHuka : yueOHHUK /Ul By30B IO CHEUATBLHOCTH

u

"I'mapaBianyeckie MamuHbI U cpeactBa apromatuku” / b. T. Emues . — 2-e u3., mepepa0. u ot . —

M. : MammHoctpoenue, 1987 . —440 c.;
2. COOpHUK 3a/1a4 MO THJIpaBJIMKE JIIsl TEXHUYECKHUX BY30B : yueOHOe 1mocoOue /sl By30B 110

MAalIMHOCTPOUTCIIbHBIM HAITPABJICHUAM B 00JIaCTH TEXHUKHU U TCXHOJIOTHU / ﬂ A. BYTaeB, [I/I ,[[p] )

Pen. U. . Kykonesckwii, JI. I'. [TogBums . — 6-e m3x . — M. : I3a-Bo MI'TY um. H.D. baymana,
2009 . — 486 c. - ISBN 978-5-7038-3231-8 ;

3. Kapnos K. A.,OnexnoBuu P. O.- "l[Ipuknannas rugporazonnnamuka, M3narensctBo: "Jlans",
Cankr-IlerepOypr, 2021 - (100 c.)

https://e.lanbook.com/book/169228.

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

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpamm;

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. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. HannoHa/IbHBII mOpTa oHJaliH 00y4eHust «OTKpbITOE 00pa3oBanue» - https://openedu.ru
9. OTkpbITasi yHuBepcuTeTcKas mHpopmanuonHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HAHMEHOBAaHHE
Y4eOHble ayIuTOpUN ['-400, Yuebnas rnapra, CKaMbs, CTOJI NpEnogaBaTells, T0CKa
JUISL IIPOBEIECHUSA ayIuTopust MEJIOBast, KOMIIBIOTEPHAs CETh C BBEIXOI0M B

JICKIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

WuTepHeT, MyIbTUMEIUNHBIN IPOEKTOD,
9KpaH, KOMIIBIOTED NEPCOHAIBHBIN

VY4eOHble ayuTopun
IUIs1 IPOBEICHUS
MPAKTUYECKUX
sansatuii, KP u KI1

K-120, MamuHHBIN 3a1

cepBep, KOHIUITUOHED

NBI
I'-102(a), IapTa co CKaMbeH, CTOJI IIPENO1aBaTes,
MynbTUMe AUHHBINA mKkad s XpaHeHUs HHBEHTapsl, J0CKa
KJiace MeJoBas, KOMIIBIOTEPHAs! CETh C BBIXOJIOM B

HHTepHeT, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTED I1E€pCOHAIbHBIN,
IIPUHTED

VY4ebHble ayIUTOPHH
U1 IPOBEJICHUS
71a00paTOPHBIX 3aHATUN

K-120, MamuHHBIN 3271

cepBep, KOHIUIIMOHEP

VBI]
['-102, YuebHas CTOJI IIperoiaBaTens, CTyJ, mKad At
naboparopus XpaHEHUsl UHBEHTaps, CTOJ MMCbMEHHBIH,
THIPOadPOMEXAHUKH BELIAJIKA JUIsl OACHKIBI, JOCKA MapKepHas,

HabOp UHCTPYMEHTOB ISl
npOopHUIAKTHIECKOTO 00CTYKUBAHUS
000py10BaHuUs, KOHIUIIUOHED, CTEH/T

yueOHBIN

VY4eOHble aynuTOpun
IUIs1 IPOBEICHUS

b-415, YuecbOnas
ayIuTOpUs

Kpecyio pabouee, CTOJ MpernoaBarelis, CTOJ,
CTYJI, IOCKa MEJIOBasi, MYJIbTUMEIMHHBIN

MIPOMEXYTOUHOMN MIPOEKTOP, IKPaH, TOCKa MapKepHas
aTTecTaluu b-411, Yuebnas CTOJI MIPENO0aBaTesl, CTOJ, CTYI, JOCKa
ayIuTOpus MeJoBas, KOMIBIOTEPHAs! CETh C BBIXOJIOM B
HHTepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP,
9KpaH, J0CKa MapKepHas
[Tomemenus ans HTB-204, Kpecio pabouee, paboyee MECTO COTPYIHUKA,
CaMOCTOSATEJIbHOMN Nudopmanmnonno- CTeJIIaX JJIsl XpaHEHUsI KHUT, CTOJI
paboThI 6ubnuorpaduyeckuii KOMIIBIOTEPHBIH, CTYJ, MK IS 0J1EXKIBI,
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oTIeN

CTOJI MUCbMEHHBIN, BUTprHa, KOMIIbIOTEpHAS
CEThb C BBIXOJAOM B MIHTEpHET, KOMIIBIOTED
NEPCOHANIbHBIH, )KypHAIIbI, KHUTH, YYeOHUKH,
ocoous

IMTomemenus misa
KOHCYJIbTUPOBAHUS

I'-215, Kabuner
COTPY/AHHUKOB Kag.

Kpecyo pabouee, CTOJ, CTYJ, mKad st
JIOKYMEHTOB, IIKa( ISt OACKIBI, CTO

"TTM" IMMChbMEHHBIN, BENIAJIKa IS OJICHKIbI,
KOHTUITOHEP
I'-219/2, Kpecyo pabouee, CTOJ MpernoiaBares, CTod,
[IpenonaBarenbckas cTyn, mkad, mkad A1 JOKYMEHTOB, mKad

JUTSL OACKIBI, MKad A XpaHEHUs] HHBEHTapS,
KOMITBIOTEpHAs CETh C BbIX0J0M B HTEpHET,
KOJIOHKH, MHOTO(YHKITMOHATbHBIN IIEHTP,
KOMITBIOTEP MEePCOHATBHBIN, XOJIOIMIBHUK,
KOHAUIIMOHED

ITomemenus s
XpaHEHUs
00opynoBaHuA U
yueOHOT0 UHBEHTAPs

I'-05, Macrepckas kad.

HI‘I‘MH

CTCJUIAXK JI XpaHCHUA HHBCHTApPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MexaHuka KHNIKOCTH U I'a3a

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
bnok nabopatopHbix padot no pazzaeny: Criocodbl H3MEpPEeHH N THAPOMEXaHUYECKIX BEJTUYHH.

KM-1

KM-2

KM-3

KM-4

I'unpocratuka. Jlaboparopras pabota (Jlaboparopuas pabota)

KonTponbnas pabota 1: ['uapocraTuka; cuiibl 1aBieHus Ha TBepable creHku (KonTponbHas

pabora)

bnok nabopaTtopHbix pabot no pazaeny: O1HOMEpHbIE TEUSHHS BI3KOU KHUJIKOCTH

(JTaboparopuas padoTta)

KOHTpOJ’IBHaH pa60Ta 2: MecTHBIE THAPABIMYCCKHUEC COIIPOTUBJIICHUA, paCUCT IIPOCTHIX

TpyOorpoBooB (KoHTponbpHas paboTa)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Howmep Paznen qucuumimnbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 OcHoBHBIE (PU3NIECKHE CBOMCTBA KHUIKOCTEH U ra3oB.
Kunemartuka ®uaKoctu
1.1 OcHoBHbIE (PU3UYECKUE CBOMCTBA )KUIKOCTEH U ra30B. +
Kunemaruka xuakoctu. Jlunuu u Tpyoku Toka. Pacxon
19 JKUJKOCTU. Y paBHEHUE HEPA3PBIBHOCTU. CII0KHOE IBUKEHHE +
' JKUJIKON JacTHIlbL. TeH30p ckopocTeit aedopmariuii.
Buxpeoe u noreHumanbHoe ABuxkeHue. [lnockoe reuenue.
2 HanpsoxenHoe cocTosiHue )KUAKON cpeapl. ['napocratuka
21 HanpsixeHHOE cocTOsTHUE KUAKON Cpelibl. Y paBHEHUS + +
' JIBUKCHWSI )KUJIKOCTH B HAITPSDKCHUSX.
2.2 I'mnpocraTuka + +
3 OO0mre ypaBHEHHUSI IBH>KCHUSI )KUIKOCTH
3.1 OO01re ypaBHEHHSI JBHKEHUS JKUIAKOCTH + +
4 OnHomepHbIEe TeUEHUS BA3KOU KUAKOCTH. OTHOMEpHBIE
ra30BbIE TCUCHHUS
4.1 OnHOMEpHBIE TEUEHUS BA3KOU KUAKOCTH. + +
4.2 OnHoMepHbIE Ta30BbIE TEUCHUS + +
Bec KM, %: | 25 25 25 25
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