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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: l/lH(l)OpMalIl/IOHHl)le CUCTEMbI U TCXHOJIOI'HH B JHEPTE€TUKE U
MNPOMBIINIJICHHOCTH

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI

I'MAPOI'A3OAUHAMMUKA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY BE1.0.19

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

4 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

4 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

4 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

4 cemectp - 115,7 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
Pemenne 3anau
KoJss1okBHYM

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

4 cemectp - 0,3 yaca;
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MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

NPOI'PAMMY COCTABMUJI:

Ceenennn o enagensue L3N M3K
Bnageney, Ocunos C.K.
IIpenonaBarenb [T — ROGAC 7187-05ipovoK-e84c9a91 C.K. OcumnoB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOHHTeHB o '_“-T“' ’ Bnageneyu KnHapa B.O.
00pa3oBaTeILHOM MPOrpaMMbI Moy ¢ E P — RA2977b35-Kindravo-2c942217 B.O. Kungpa

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU
3aseyrouuii Bbinyckaronieit Tep— Poranes AH.
kadenpoi Waenagmmaton | RDO56badd-RogalevAN-6233a28D A H. Poraines




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Leanb ocBoeHMsl AUCHUIUVIMHBI. YCBOCHHE BAKHEHIINX (PU3WYECKUX 3aKOHOB JBIIKEHUS
JKHJAKOCTEH U Ta30B.
3agaum AMCHMIIHMHBI
- IPUOOPETEHNE TEOPETHUECKUX 3HAHUH 110 MEXaHUKE KHUIKOCTEH ¥ ra30B, HEOOXOUMBIX IS
W3Y4YEHUS JTUCIUTUINH TPO(OHUIBHON TOATOTOBKY;
- MPUOOPETEHNE HABBIKOB PEIICHUS TPUKIIAIHBIX THAPABINYECKUX 33]1a4;
- OCBOEHHE IKCIIEPUMEHTAIILHBIX CIIOCOOOB H3MEPEHUS ITapaMEeTPOB COCTOSIHUS KUIKOCTH U
XapaKTEPUCTUK MOTOKA.

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

KOI{ U HAMMECHOBAaHHUE KO[{ 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU
OIIK-4 Cnocoben N1-1lonk-4 Jemonctpupyer 3HaTh.
JIEMOHCTPHUPOBATh MOHMMAaHHUE OCHOBHBIX =~ MCTOABI MATCMATUICCKOTO aHAIN3A H
IIPUMEHEHNE OCHOBHBIX 3aKOHOB MEXaHUKH X)uakoctn | MOACIMPOBaHHA, TCOPETUICCKOrO U
CIoco0O0B MOJTyYeHUSs, U Ta3a U MPUMEHSIET UX JUIs IKCICPHUMCHTAIEHOIO HCCICTOBAHHA
npeoOpa3oBaHus, pacueTa 3JIeMEHTOB TEUEHHUH JKUIKOCTH M rasa;
TpaHCIIOpTa U TEIIOTEXHUYECKUX YCTAHOBOK | - 0A30BBIC TIOHATHSA B 00J1aCTH
WCIIOJIb30BaHUS TEIJIOTHI B | U CUCTEM CCTCCTBCHHOHAYYHBIX JUCLIMUILIAH U OBITH
TeILTOTEXHIHUYECKIX TOTOBBIM HCIOJIH30BATh OCHOBHBIE 3aKOHBI
YCTAHOBKAX M CHCTEMax B IPO(eCCUOHATIBHOM 1€ TEIbHOCTH;
- (hyHIamMeHTanbHbIe (PU3MYECKUE 3aKOHBI
JIBYDKEHUS JKUAKOCTEH U ra30B; pa3iyuHble
MOJIENIN PEATBHBIX TTOTOKOB JKUIKOCTEH 1
ra3oB; ypaBHEHUS JBMXKEHUS JUIS STHX
MOJEJIEH U METO/BI UX PEIICHUMN.

2. MECTO JUCIIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHambHOM 00pa3oBaTeIbHOM MporpaMme
HNupopMalinoHHbIE CHUCTEMBl W TEXHOJIOTMH B SHEpPreTuke M mpomeblirieHHocTu (manee — OIIOIN),
HarpasieHus: noarotToBku 13.03.01 TermnmosHepreTuka U TEMJIOTEXHUKA, YPOBEHb 0Opa30BaHUs: BBICIIIEE
oOpa3oBaHme - OakaiaBpuar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUININHBI

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

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

~

8 9

10

11

12

13

14

15

OCHOBHbIE (hU3NUECKHe
CBOMCTBA XXUAKOCTEH U

ra3oB KMHeMaTHKa
JKUJIKOCTH.
HaIps)KeHHOE
COCTOSIHUE KUIKOH
Cpenpbl.

w| | Beero gacos

oo

R

24

11

CHOBHBIC (1)I/IBI/I‘I€CKI/IG

CBOMCTBA KUIKOCTEH U

ra30B KMHCEMATHKa
KUIOKOCTH

10

1.2

MGTOI[BI OIIKMCaHUA
JBHKCHUSA )KUJIKOCTHU

13

Jlunanu u TpyOKH TOKa.

Pacxon xxuakocTu.
YpaBHenue
HEPa3pBHIBHOCTH.
C0XHO€ IBIKEHHUE
JKUJIKOM YaCTHIIBI.
Tenzop ckopocTeit
nepopmanuii.
Buxpesoe u
MIOTEHIUAIEHOE
nerkenue. ITinockoe
TeUeHUE.

11

1.4

Hanpsxennoe
COCTOSIHUE JKUAKON
Cpeapbl.

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"OCHOBHBIC (PH3HUCCKUE CBOMCTBA KUAKOCTEH U
ra3os"

IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpEHNE MaTepuaa o pa3aeny "oCHOBHBIE
¢u3ngeckne CBONCTBA KHUIKOCTEH U Tra3oB"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 8-71
[2], 40-56




2 I'mapocratrka 35 6 22 I10o020mogKa K npaKkmu4eckum 3auamuam:
2.1 VYpaBHenus Oiinepa. 13 2 8 ITonroToBKa AOMAIIHETO 3aJaHUS HalpaBJeHa
OcHoBHas popmyna Ha 0TPabOTKY YMEHUI peleHus
THJPOCTATUKH. npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
2.2 | OTHOCHUTENBHBIN TOKOH 11 2 6 BBIIAETCA CTYICHTAM 10 U3Y4EHHOMY B paszene
KUIKOCTH. "HanpspkeHHOE COCTOSHUE KUAKOM CPEIIbL.
IIpumeHeHue Tunpocratuka" marepuany. [JomomrHUTEIHHO
npuHnuana /lamambepa CTYZEHTY HEOOXOANMO U3Y4NTh JIUTEPATYPY H
K ypaBHEHHsIM Jiinepa. pa3o0paTh NpUMEPHI BHIIOIHEHUS TOJOOHBIX
2.3 Cuiibl JaBJIEHUS HA 11 2 8 3aganuil. [IpoBepka nomamHero 3agaHus
TBEPAYIO CTEHKY. IIPOBOAUTCH 1O MPEACTABICHHBIM NUCbMCHHBIM
pabotam
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"T'uapocraTuxa”
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK)kKe U3Y4UTh BOIIPOCHI BApHAHTOB 00pabOTKN
PE3yJIBTaTOB MO U3YYEHHOMY B paszeie
"T'uapocratuka" marepuaiy. [Ipopabotka
JICKIIMH, BBINIOJIHEHHUE U TIOATOTOBKA K 3alIUTE
mab. pabots! "I'mapocraTuxa”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[3],8-90
3 Ooburre ypaBHEHHS 89 20 52 CamocmosamensbHnoe usyuenue
JBIKCHUS XKHUKOCTH. meopemuyueckoz0 mamepuana: Vzyaenne
OnHOMEepHbIE TeUCHUS JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
BSI3KOU KUJKOCTH. "OO01mue ypaBHCHHS ABIDKCHHS KHUIKOCTH"
OnHoMepHbIE Ta30BbIe Ilodzomoeka k n1adopamopnoit padome: Jlns
TEUCHHMS BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
3.1 I'mnotesa o 11 2 6 HE00X0IMMO TIPEABAPUTEITHHO U3YUUTh TEMY U
HAIpPSDKEHUSX. 3aj1a4M BBITIOJIHEHHMS JTA0OPaTOPHOil paboThI, a
VYpasuenust HaBbe- TaKXXe M3Y4UTh BOMPOCH BAPHAHTOB 00pabOTKH
Crokca. Pe3yJbTaTOB MO U3Y4YEHHOMY B pasjeie
3.2 Moens uaeanbHON 9 2 6 "OO61Me ypaBHCHHS ABYKCHHS KHUIKOCTH"

KUJKOCTH. Y paBHEHUS

Matepuainy. IIpopaboTka JeKIiH, BEITOTHEHNE

5




Diinepa.

3.3

VYpasHenue bepryinu
JUISL BeaIbHOM
JKUJIKOCTH.

11

3.4

YpaBHEHHE KOJINYeCTBa
JBUXKEHUSL. Y paBHEHUE
MOMEHTA KOJIMYECTBA
JIBYDKCHUSL.

13

3.5

ITogo0ue
THPOMEXaHHIECKUX
npoueccoB. Kputepuu

nmoao0us.

13

3.6

OnHOMEpHbIE TEUEHUS
BSI3KOM JKHJKOCTHU

16

3.7

OnHoMepHbIe Ta30BbIe
TEUCHUS

16

Y TIOITOTOBKA K 3amure j1ad. padoter "OO0rime
YpaBHEHUS IBUKEHUS KUIKOCTH"

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOS:

[1], 79-126
[3], 105-443
[4], 25-125

3a4eT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a ceMecTp

180.0

32

16

16

0.3

98

17.7

Hroro 3a cemecTp

180.0

32

16

16

0.3

115.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU MO0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUM 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — nnas konraktHas padota; TK — Texymmii kKoHTposb; [TA — npomexxyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ocHosHbie pusuyeckue ceolicmea HcudKocmell U 2a308 KUHEMAMUKA HCUOKOCHIU.
HANPpsiJiceHHoe coCMosnue HCUOKOU cpeobl.

1.1. cHOBHBIC (PU3UYECKHE CBOMCTBA KUIKOCTEH U Ta30B KMHEMATHKA KUIAKOCTU

['mnore3a cromuocty JlamamOepa. TemmoBoe pacHiMpeHue, CKHUMAeMOCTh. TeKydecTb,
BS3KOCTh. KoddpduimeHTsl BSA3KOCTU. Pa3nmume MEXaHWKHM IKHJIKOCTH M MEXaHWKH rasa.
Hp10TOHOBCKHE U HEHBIOTOBHOCKHE KUAKOCTH. Teuenne Kysrra. Moaenu KuaKkoi cpeibl.

1.2. MeToapl OnMcaHus ABMKEHUS KUIKOCTH

Kunkas yactuiia. Metoabl Jlanrpanka v Diepa onucaHus JBHXKCHUS KUIKOCTH. Y CKOpEHUE
)kukon vactuubl. [loHsTHEe ycTaHOBHBLIErocs TeueHus. Pexumbl Teuenus. Uucno Pelinosbca,
ero (pu3nyeckuii cMpIc. XapaKTEPUCTUKU TypOYJIEHTHOTO MTOTOKA..

1.3. Jluauu u TpyOKu TOKa. Pacxon sxuakoct. YpaBHeHHE Hepa3pbIBHOCTH. Cl0XKHOE
JBUKEHHE KUAKOM yacTulibl. TeH3op ckopocreit neopmannii. BuxpeBoe u moTeHIHAIBEHOE
nekenne. Inockoe TeueHue.

MaccoBblii, BecOBOil M OOBEMHBIM pacxoAbl JKUIKOCTH. YPaBHEHHE HEPa3pbIBHOCTU B
WHTETPAIbHOH, audQdepBoe CceueHue. CEHIUAIBHOH H TuapaBiudeckoi ¢opmax.  CroxHOE
JIBIDKCHHE XUAKON yactuibl. Teopema Komm-I'enmbmronbria. TeH3op ckopocTeit nedopmaruid.
Jlunelinas u yrioBas neopMaluu >KUJIKOW 4acTUllbl. BuxpeBoe npmxeHue. Buxpesbie JTUHUM U
TpyOku. Lupkymsuust ckopoctu. Teopema ['enbmronbua. be3BuxpeBoe ABMKEHHE; MOTEHIUAT
ckopoctu. [lmockoe TedeHue; (QyHKIUA TOKa. YAenbHBIM pacxon. Ilimockoe mnoTeHIManbHOE
TeueHue. I'maponuHamuueckas ceTka Ui IJIOCKOTO NMOTEHIMAJIBHOTO TEYEHUS U €€ CBOMCTBA.
Meton OI'JIA..

1.4. HanpsikeHHOE COCTOSTHUE KUAKOM CpeJibl.
CgoiictBa HampstkeHud. TeHzop HanpspkeHuil. ['mapocrathyeckoe maBieHUE. YpaBHEHUS
JBUKEHUS )KUJKOCTU B HAIIPSIKEHUSIX. .

2. Tuopocmamuxa

2.1. YpaBHenus Diinepa. OcHoBHas (popMysa 'MIPOCTATUKH.
VpaBuenus Ditnepa. OcHoBHas (opmyna runpocraruku. [llkamer naBiaeHus. AOCOIIOTHOE,
U30BITOYHOE M BAKYyMETpUUECKOE JIaBIeHUs. EqUHNIIBI n3MepeHus 1aBIeHuUs. .

2.2. OTHOCUTENBHBIN MOKOH )kuakocTu. [Ipumenenre npuHnnana Jlanambepa K ypaBHEHUSAM
Oiinepa.

Bpamenen cocyma ¢ KMXKKOCTBIO C TIOCTOSHHOW KIJIOBOM CKOPCTBIO.. PBHOYCKOpEHHOE
IPSIMOJIMHENHOE IBUIKEHUE CCYAA C KUIKOCTBIO. .

2.3. Cuitbl 1aBIIEHHS HA TBEPAYIO CTEHKY.

OOmast mocTaHoBKa 3ajnauyd.. PaBHOMEpHOE AaBlieHHE Ha IJIOCKYIO CTEHKY.. PaBHOMepHOe
JIaBJICHUE Ha KPHUBOJIMHEHHYIO CTEHKY.. HepaBHOMEpHOe JaBlieHHME Ha IUIOCKYIO CTEHKY..
HpaBHOMepHOE naBieHNEe HA KPUBOJIMHENHYIO CTEHKY. Teo qaBieHus..

3. Obwue ypasuenus 0susicenus scuokocmu. OOHomepHble meyeHus 8A3K0U HCUOKOCHIU.
Oonomepuvie 2a306vie meyeHus

3.1. I'nnote3a o HanpsokeHusx. Y paBHeHus HaBpe-CTokca.



I'unore3a o HanpspkeHusx. YpasHeHus HaBbe-CTokca..

3.2. Mopenb uaeanbHOU )KUJKOCTH. Y paBHEHUS Dilepa.
Mogenb uieanbHOM )XUAKOCTH. Y paBHEeHUs Jitepa. [ paHuyHbIe YCIOBUSL..

3.3. YpaBHenue bepHyinu 15 uieanbHOM KUIKOCTH.

YcranoBuBIieecss 0e3BUXpeBoe (NMOTCHIMATBHOE) JBIDKEHHUE.. Y CTaHOBUBIIEECS BHUXPEBOEC
nBwkeHne.. OTHOCUTEIIbHOE JBUKEHUE HACATbHON >XKHAKOCTH. OCHOBHOE YpaBHEHHUE JIOMACTHBIX
ruapomaiiut (Disiepa) Ui HaCOCOB U TypOuH. ['mapoarnHaMuyecKas pemeTka. .

34, ypaBHeHI/IC KOJIN4YCCTBA I[BI/I)KeHI/IH.YPaBHCHI/Ie MOMCHTA KOJIMYECTBA IBHUKCHUA.
YpaBHeHHe KOJIMYCCTBA I[BI/I)KCHI/ISI.ypaBHGHI/Ie MOMCHTA KOJIMYCCTBA ABUXKXCHUAI..

3.5. Ilono6ue rumpomexannyeckux mnpoueccoB. Kputepuu nonodus.

[Togobue ruApOMEXaHMYECKHMX IIPOLECCOB. 3ajayd, peIIaeMble Teopuell  Mmopo0wus.
['eomerpuueckoe, KHHEMaTHYECKOE U JUWHAMHMUYeckoe Imojobue. MexaHuuyeckoe momooue.
be3pasmepnbie ypaBHeHusi Hasbe-Ctokca. Kputepun mnonoOusi. ®PuznyecKuil CMBICH YHCEN
nogo6usi. OcoOEHHOCTH IPUMEHHE TEOPHU MOI00US K pacueTy BHEIIHUX U BHYTPEHHHUX TEUCHUH. .

3.6. OnHOMEpHBIE TEUCHHUSI BA3KOM KHIKOCTH

OnHOMEpHBIE TEUEHHUS BA3KOW JKUJIKOCTH Y paBHEHUE bepHyum i ycTaHOBUBLIETOCS IIOTOKA
BSI3KOM HEC)KMMaeMou kuakocTu. OOmme GopMyisl s MOTEPh HAmopa IO JUTHHE U MECTHBIX
norepp B TpyOe. CraOunmsupoBaHHOEe TeueHue B Kpyriod TpyOe. Ilorepu Ha MecTHBIX
conpoTuBiicHUsX. BHe3anHoe cyxeHue. Buezanmnoe pacmmpenue. @opmyna bopaa. Ilorepu Ha
muddyszope. McreueHne u3 OTBEPCTHI U HACA/IKOB..

3.7. OnHOMEpHBIE Ta30BbIC TEUCHUS

VYpasuenune bepnymm. Ckopocts 3Byka. Ilapamerpsl Topmoxenus. KpuTudeckass CKOpOCTb.
N3osnTponnueckue ¢opmyinbl. ['azonunamuueckue ¢yHkuuu. YpaBHeHue [toronuo. Coro
JlaBans. IIpsmoii cka4oK yIIOTHEHUS. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. OOuue ypaBHEHUS ABMKEHHS KUIKOCTH. ;
2. Pacyer nmpocThIX TpyOOIPOBOOB;
3. MecTHbIe TUAPaBINYECKHE COTPOTUBIECHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
1. OngHOMEpPHBIE Ta30BbIE TEUEHHUS. ;
2. OgHOMEpHBIE TEUEHUS BA3KOM KUIKOCTH;
3. MecTHbIE TUIPaBINYECKHE COTIPOTHUBIICHUS.

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OGcyxnenue wmarepuasioB IO Keilcam pa3zgena "OCHOBHbIE (HU3WYECKUE CBOICTBa
JKUJIKOCTEH U ra3oB"

OO6cyxxaenre MaTepualoB Mo Keiicam pazzaena "['uapocraruka"

3. OO0cyxaeHre MaTepualoB 10 Keiicam pazaena "OOuue ypaBHEHHs JBHKEHUS JKUIKOCTH"

no
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Texywui koumpoas (TK)

1. Koucynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3a[aHUS JJIS BBHIOJHEHUS
KOHTPOJIbHBIX MEPONPHUATHIA MO pa3zieny "OCHOBHBbIC (PM3NUECKUE CBOMCTBA KHUIKOCTEH H
ra3zos"

2. KoHcynbranuu HampapJieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIOJHEHHUS
KOHTPOJIbHBIX MEepONpuATHil o pazaeny "l mapocraruka"

3. Koncynpranum HampapieHbl Ha MOJIyY€HHE WHIAMBHYaTbHOTO 33JaHUS JJISI BBITOJTHEHUS
KOHTPOJIBHBIX MEPOIIPUATHH 110 pazaeny "OOIue ypaBHCHHs! IBHKCHUS )KHIKOCTH"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTAaThl 00Y4YEHHUS 110

Howmep paznena
JTVCIUIUTUHBEI (B

O1eHOYHOE CPEICTBO
(THI 1 HAUMEHOBAHUE)

Kongl
JUCLUIUIMHE COOTBETCTBUM C
UHJUKAaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1 [2] 3
3HaTh:
¢byHaaMeHTallbHble (PU3NYECKUE 3aKOHbI IBUKECHUS TectupoBanue/Tect. OcHOBHas popmyia
KHUAKOCTEN U TasoB; PasIiIHbIC MOJEH PEAIbHEIX W-lomca + 4 | TMmpocTaTHkm. I[aBne}EHe MTOKOSIIIIENCS KHUIKOCTU Ha
IIOTOKOB YKU/IKOCTEH U ra30B; ypaBHEHUs IBUKCHUS IUIOCKUE U KPUBOJIMHEHHbBIE CTEHKH.
JUISL 3TUX MOJEJIEH U METO/Ibl UX PEeIIECHUN
0a30Bble NOHATHUS B 00JIACTH €CTECTBEHHOHAYYHBIX Konnoksuym/biiok nabopaTtopHeIx paboT 1o pa3aeny:
JUCLUILIMH U ObITh FOTOBBIM HCIIOJIb30BATh OCHOBHBIE OpnHoMepHbIe TeUeHUs BA3KOM *KuaKocTu MecTHbie
3aKOHBI B IPO(PECCUOHATBHOMN NeATETbHOCTH T'MJPaBIMYECKUE CONPOTUBIIEHU. PacueT mpocThIx
UJT-1ormk.4 + + | TpyOonpoBoioB. OTHOMEPHBIE ra30BbIE TEUEHMUSL.
Pemenue 3anau/KontponpHas padota. Pacuet mpocTbix
TpyOOINpoBOOB. MeCTHBIE THIPABINYECKUE
COINPOTHUBJICHUS.
METO/]Ibl MATEMaTUYECKOI0 aHaIN3a U MOJEIMPOBaHNUS, TectupoBanue/Tect. OCHOBHbIE CBOWCTBA KHUJIKOCTH U
TEOPETUYECKOT0 M SKCIIepUMeHTabHOro uccaenoanus | MJI-lonk-4 + ra3a.Kunemaruka.

TeYeHMH KUIKOCTH 1 ra3a
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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 peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect. OcHoOBHas popMya THIPOCTATUKHU. J|aBIeHNE TOKOSILIEHCS KUAKOCTH Ha IJIOCKUE
KpUBOJIMHEHHBIE cTeHKU. (TecTupoBanue)
2. Tect. OcHOBHBIE CBOICcTBa *)uaKocTy U raza.Kunemaruka. (TectupoBanue)

®dopma peanmsanuu: Jlomyck k 1abopaTopHoit paboTe
1. brok nadopaTopHsIx padboT 1o pazaeny: OTHOMEpHbIC TEYCHHS BSI3KOH )KUIKOCTH MecTHBIC
TUIpaBIMYECKHUE COMPOTUBIIEHU. PacueT mpocThix TpyOonpoBo10B. OTHOMEpPHBIE Fa30BbIC
teueHus. (KomnokBuym)

dopma peanuzanuu: [TuceMenHas padota
1. KonTponbaas pabota. PacueT npocTeix TpyOoOIpoBo1oB. MECTHBIC THIPABINICCKUE
conpotuBieHus. (Pemenue 3amayq)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

3auem ¢ oyeuxoui (Cemecmp Ne4)
HToroBasi oOlleHKa OOpelenseTcs IO HWTOraM TEKYIIEro KOHTPOJIA — yCIEBAEMOCTH U
AK3aMEHAIIMOHHOH OIICHKU

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Emues, b. T. Texuudeckasi ruijpoMexaHuKa : y4eOHUK JJI By30B IO CHEIHATIbHOCTH
"T'unpaBnuyeckue MammuHel 1 cpenctsa aBromatuku" / b. T. Emues. — 2-e uzn., nepepab. u gorm. —
M. : Mammunoctpoenue, 1987. — 440 c.;

2. Jloviusanckwit, JI. I'. MexaHuka >KUKOCTH U Ta3a : Y4eOHUK JIJIsl By30B IO CIIEUATbHOCTH
"Mexanuka" / JI. T'. Jloknsgackuid. — 6-e u3n., mepepad. u gom. — M. : ®usmartiaut, 1987. — 840 c.;
3. COopHUK 3a/1a4 10 TUPABIUKE IS TEXHHUECKUX BY30B : yueOHOE TocoOue sl By30B IO
MaITHHOCTPOUTEIHLHBIM HAMPABICHUSIM B 00J1aCTH TeXHUKHU U TexHojoruu / JI. A. byraes, [u ap.] ;
Pen. U. U. Kykonesckuii, JI. I'. [TogBuns. — 6-e u3g. — M. : U3zn-so MI'TY um. H.D. baymana, 2009.
— 486 c. — ISBN 978-5-7038-3231-8.;

4. Bonxos K. H., EMensgnoB B. H.- "BeraucianTeabHble TEXHOJIOTHH B 3aJlauaX MeXaHUKH
xuakoctu u raza', U3marensctBo: "OU3MATIIUT", Mocksa, 2012 - (468 c.)
https://e.lanbook.com/books/element.php?pll_id=59637.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX POrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com
9. HanmoHaJbHast 3JIEKTPOHHAsI OmdmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php
12. IlopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITVIMHBI

Tun nomeneHust Homep ayauropun, OcHaleHue
HaHMeHOBaHHe
Y4eOHbIe ayIUTOPUU AJIS ['-400, Yuebnas rapTa, CKaMbsi, CTOJI IIPENI0AaBaTes, 10CKa
IIPOBEICHUS ayJIUTOpHUS MeJoBasi, KOMIIBIOTEpHAs CETh C BBIXOJOM B

TIEKIMOHHBIX 3aHITHHA U
TEKYIIEro KOHTPOJIS

HHTtepHeT, MyIbTUMEIUUHBIN IIPOEKTOP,
9KpaH, KOMIIBIOTEP NEPCOHATBHBIN

VY4eOHble ayAUTOpUH IS

I'-405, Yuebuas

mapTa, CTOJ Npe€uoJaBaTeid, CTyJI, I0CKa

IIPOBEJICHUS ayIuTopus MenoBas
MPAKTUYECKUX 3aHITUH,
KP u KII
VY4eOHble ayAUTOpUH IS I'-102, Yyebnas CTOJI IPEIoIaBaTes, CTyJI, MKad 1
IIPOBEJICHUS nabopaTopus XpaHEHUs! UHBEHTAps1, CTOJ MMCbMEHHBIM,
71a00PaTOPHBIX 3aHITHI TUIPOA3POMEXaHUKHU BelIaJIKa JUIsl OJ€K/Ibl, JOCKa MapKepHas,

HaOOp MHCTPYMEHTOB ISt
MPOPUIAKTUIECKOTO 00CTYKMUBAHUS
o0opynoBaHusl, KOHAUIIMOHEDP, CTEH/]

y4eOHBIN
Y4eOHble ayAUTOPUH IS I'-405, YueOnas rapra, CTOJ IpenoaaBaress, CTyl, 10CKa
MPOBEICHUS ayAUTOpHUs MenoBast
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s HTB-303, JlekuuoHHast CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEIbHOU ayAUTOpHUs MMMCbMEHHBIN, BEIIAJIKA JIJIST OJICKIbI,
paboThI KOMIIBIOTEPHAs CETh C BBIXOJOM B MIHTEpHET,
KOMIBIOTEP NEPCOHATBHBIN, TPUHTEP,
KOHJIUIMOHED
[Tomemenus st I'-208, Kpeco pabouee, CTOJI, CTYI, mKad, mKad
KOHCYJIbTUPOBAHMS [IpenonaBarenbckas JUTSI TOKYMEHTOB, KA IS OJEKIbI, CTOT

12




MHCHbMEHHBIN, KOMITBIOTEP NEPCOHATBHBIN

ITomemenus st
XpaHeHHs 000pyJOBaHUs
1 y4eOHOT'O MHBEHTaPS

I'-05, Mactepckas kad.
VIFI—‘M"

CTCJUIAXK IJId XpaHCHUA WHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

['uaporazoauHaMuka

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Tect. OcHOBHBIE CBOMCTBA XUJIKOCTH U ra3a.Kunemaruka. (TectupoBanme)
Tect. OcHoBHast popMyma TUAPOCTATHKH. J[aBIeHIE MOKOSIICHCS KUJAKOCTH Ha IUIOCKUE

KM-1
KM-2

KM-3

KM-4

KpuBOJIMHEHHBIE cTeHKU. (TecTrupoBanue)

Konrponsnas padora. Pacyer mpocTbix TpyOOnpoBoA0B. MecCTHBIE THAPABINYECKHE

conpotuBienus. (Pemenue 3amayq)

brok nmabopaTopHbIX padoT 1o pazaeny: OmTHOMEpHBIC TEUCHHS BSI3KOW )KUIKOCTH MecTHBIC
TUIpaBIMYECKHUE COMPOTUBIIEHU. PacueT mpocThix TpyOonpoBo10B. OTHOMEpPHBIE Fa30BbIC

teyeHust. (KomnokBuym)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurimHbl KM: L 2 3 4
paszena Henens 4 6 8 14
KM:
OCHOBHBIE (PH3MUECKUE CBOMCTBA KHUIKOCTEH U ra3oB
1 KMHEMAaTUKA KUJKOCTHU. HANPSIKEHHOE COCTOSIHUE KUIKOM
Cpenbl.
11 CHOBHBbIE (PM3NYECKHE CBOWCTBA KUAKOCTEH U Ta30B +
' KMHEMAaTHKa XKUJKOCTU
1.2 MeTtoapl onMcaHUs ABMKESHUS KUIKOCTHU + + +
Jluauu u TpyOkH Toka. Pacxon xkuakocTu. YpaBHeHUe
13 Hepa3pbIBHOCTU. CI0XKHOE ABMKEHHE KUIAKOW YaCTUILIBI. +
' Tensop ckopocreit nedpopmanuii. Buxpesoe u
NoTeHIIMaIbHOE ABMKeHue. [lnockoe Teuenue.
14 HanpskeHHOE COCTOSIHUE KUIKOW CPEJIbL. +
2 I'uppocraTtuka
2.1 VYpaBuenus Ditnepa. OcHoBHasA (HopMysa THAPOCTATUKH. +
29 OTHOCHUTENBHBIN TOKOW KUJIKOCTH. [[ppuMeHeHne npuHnnana +
' JlanamOepa Kk ypaBHeHHUAM Disepa.
2.3 Cwtbl TaBJICHHS Ha TBEPIYIO CTEHKY. +
3 OO61ue ypaBHEeHUS ABIKEHUS KUAKOCTU. OTHOMEpHBIE
TEYEHMsI BSI3KOM KUJIKOCTH. OJTHOMEpHBIE Ira30BbIE TEUCHUS
3.1 I'unoresa o HanpsbxeHusax. YpaBHeHus: HaBpe-CTokca. +
3.2 Mopenb uaeanbHOM KUIKOCTU. Y paBHEHUS Ditepa. + +
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3.3 VYpasHenue bepHymnm U1 ueanbHON )KUIKOCTH. + +
3.4 YpaBHEHHE KOJIMYECTBA JBMKCHUS. Y DPABHCHHE MOMCHTA 4 +
' KOJINYECTBA ABUKEHUS.
35 [TooOue ruapoMexaHMIecKuX mporeccoB. Kpurepuun N +
' moxoous.
3.6 OpaHOMEpHBIE TCUCHUS BA3KOM KUIKOCTH + +
3.7 OnxHOMEpPHBIC Ta30BbIC TCUCHUSI + +
Bec KM, %: | 25 25 25 25
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