MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMmmbl: TexHuka u pu3nka HU3KUX TeMIepaTyp
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MEXAHHUKA JIBYX®A3HbBIX CUCTEM

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 133,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JlomaiHee 3aganue
KontpoabsHas padora
KosnokBuym
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Iy3uHa H0.10.
[IpenomaBaTelib Maerauarop ReB6edas6-Puzina-4d2acadl 10.10. Ily3una
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.Il. KprokoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacmudpoBka
MIOJITIHUCH)

10.10. Ily3una

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieab ocBoeHusi

JUCHMUINJINHBI .

TECOPECTUUCCKOC

U3y4eHUe

DIIEMEHTAPHBIX  MPOIIECCOB,

IMPOTCKAOIIUX B I[BYX(i)aSHbIX CUCTCMAX, IMO3BOJAIOMICC PACCUHUTLIBATL XAPAKTCPUCTUKH PCAIbHBIX

CHCTEM

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOEHME 00YUarOIIUMUCS Pa3IMUHbIX METOJOB OMMCAHUS MIPOLIECCOB B MEXAHUKE CILIOIIHBIX
Cpell C HCIIOJIb30BAHUEM 3aKOHOB COXPAHCHHS,

- IpUOOpeTEeHNE HaBBIKOB (DOPMYIMPOBATh MATEMAaTHUYECKOE OMMCAHUE Ul PA3JIMYHBIX 33134 B
IBYX(a3HbIX CUCTEMaX C UCIIOIb30BaHUEM 3aKOHOB (YPaBHEHUI) COXPAHEHUS U YCIOBUN COBMECTHOCTHU

Ha rpaHuiie pa3zeina ¢as;

- OCBOEHHE CIIOCOOO0B pEIeHUs pa3IMyHbIX 33a]a4 ABYX(pa3HOH rHAPOTUHAMUKY U UX JIOBEICHUS
J10 MOJIy4EHHUs KOJMYECTBEHHBIX PE3yIbTaTOB.

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

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITIK-1 Crioco6eH npoBOaUTh
0a30BBEIMH METOAMU
AKCTIICPUMCHTAIbHBIC
HCCIICAOBAHUS U
TEOPETHYECKOE OIUCAHUE
OCHOBHBIX
TEIII0O(PU3NIECKUX
MIPOIIECCOB B
SHEPIreTHYCCKOM
000pyTI0BaHUM

WJI-2nk-1 3HaeT u ymeer
MCIIOJIL30BaTh anmapar
MEXAaHHMKH CILIOMIHBIX CPEe IS
aHaJIn3a OCHOBHBIX
TEII0(MU3NUECKHUX TPOIIECCOB
B DHEPreTHYECKOM
00opyaoBaHUU

3HATh:
- METOJIbl aHAJIM3a M MATEeMaTHYeCKOTO
onucaHust IByX(pa3HbIX CUCTEM; OOIIYIO
(bOpMyIHPOBKY 3aKOHOB COXPAHEHUS B
UHTETpaIbHON 1 auddepeHnnanbHoMl
dopmax, GOpMyIHPOBKY YHHBEPCATBHBIX
Y CIICIUAIIBHBIX YCIOBHI COBMECTHOCTH
Ha MeK(a3HBIX TPaHUIAX;

- OCHOBBI MEXaHHUKH MPOCTHIX IBYX(a3HBIX
CHCTEM.

YMETh:
- AHAJIM3UPOBATH IMTOCTAHOBKY 3a41a4 B
IBYX(a3HBIX cUCTEMaX C JBUKYIIEHCS
rpaHuIieit pazaena a3, BBIOUpaTh METO
aHallM3a U Croco0 pelIeHus;

= BBIIIOJIHATH MaTEMATHYCCKOEC OIITMCAHUC
MIPOLIECCOB, MPOTEKAIIINX B ABYX(Pa3HbIX
CHUCTEMax Ha OCHOBE METOJI0B MEXaHHUKH
CIUTOIIHBIX CPEI, YCIOBUI COBMECTHOCTH
Ha rpaHuIle pasnuena ¢as.

[TIK-3 I'oToB k pacuyeTHO-
9KCIIEPUMEHTAILHOMY
aHaJIN3y 0COOCHHOCTEH
HU3KOTEMITEPATYPHBIX
MPOLIECCOB

NJI-2nx-3 Bnageetr meTomamu u
M0JIX0/IaMH ONUCAHUs
TeII0(QU3NUECKUX MPOIIECCOB
IIPY HU3KUX TEMIEPATYpPax B
YCTaHOBKAX CHEHaIbHOTO
Ha3HAYECHUS

3HATH:

- OCHOBHBIE XapaKTEPHbIE 33/1a4U C
JBIDKEHUEM IpaHUIlbl pasjena a3 u
METO/IbI UX ONHCAHUS;

- KJTacCU(hMKALNIO, KOTUUECTBEHHBIE
XapaKTEPUCTUKU U CTPYKTYPY
IByX(a3HbIX TEUCHUH B KaHaJIaX, OCHOBBI
pacueTra IMHAMUKH U TEIUIONEpeHoca B
NBYX(a3HbIX TEUCHUSX.

YMETB:
- IPOBOJANTH THPABINYECKUIN U TETUIOBON
aHaJIn3 JAByX(ha3HbIX TEUCHH B
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

BCPTUKAJIBHBIX U 'OPU30HTAJIBHBIX
KaHaJiax.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuummHa OTHOCUTCSI K OCHOBHOM npodeccroHalibHOM 00pa3oBaTenbHOM nporpamme TexHuka u
¢busuka Hu3kux Temneparyp (nainee — OIIOII), manpasnenust moarotoBku 14.03.01 SnepHas sHepreTrka
U Terio(u3nKa, ypoBeHb 00pa3oBaHus: BbIciiee 00pa3oBaHue - OakalaBpuarT.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HATh anmapaTr TeH30PHOH anredpsl IPUMEHUTENBHO K TEOPUH U 3a7jayaM MEXaHUKHU KUIKOCTU U
ra3a, OCHOBHbBIE 3aKOHbI MEXaHUKH >KMJIKOCTH U ra3a — ypaBHEHUE HEPA3PBIBHOCTH, YPABHEHHE
JBWDKEHUS; JOPMYIIMPOBKY YPaBHEHUS IBHKCHHUS B PAa3NIMYHBIX BUIAX: YpaBHEHHE Dilepa, ypaBHEHHE
Haswe-Crokca, ypaBHenue PeiiHomnbca; Teopemy u ¢popmyny bepnyminm

- 3HaTh CIIOCOOBI pacyeTa MPOLECCOB MEPEHOCA B YCIOBHSX CYIIECTBEHHON HEPABHOBECHOCTH

- YMETb BBINOIHATE 9KCIIEPUMEHTAIbHBIE U YACICHHBIE UCCIEA0BAHNS TMAPOIMHAMUYECKUX
MIPOIIECCOB, MTPOBOJUTH 0OPa0OTKY M aHAJINU3 KCIIEPUMEHTATBHBIX JaHHBIX

- YMETb OIIPEJENSTh HHTEHCUBHOCTh HEPABHOBECHBIX ITPOLIECCOB TEIJIO-MAaCcCONEpEHO0ca

Pe3ynbrarel 00y4eHus1, MOTy4YeHHbBIE TP OCBOCHUU UCHHUILIUHBI, HEOOXOIUMBI MPU BBITTOJIHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

Pasnensr/TeMsl

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

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA cemecTpe aTTecTaluu
/M /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Mexanuka nByx¢asueix | 180 7 32 16 | 32 - - - - - 100 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
CHUCTEM IToBTOpenune maTepuana o pasaeny "MexaHuka
1.1 | O6wmas popmynupoBka 28 4 4 4 - - - - - 16 - nByx(dasHbix cuctem"
3aKOHOB COXPAaHEHUS B Ilodzomoeka K nabopamopnoit padome: Jns
HHTErpaibHO 1 BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
muddepennmansHOR HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
¢dopmax. Ycnosus 3a71a4M BBITIOHEHHMS 1TaOOpaTopHOil paboThI, a
COBMECTHOCTH Ha TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
rpaHuIe pasgena ¢as. 00paboTKH pe3yabTaTOB 10 U3YICHHOMY B
1.2 | OCHOBBI TUIPOCTATHKH 24 4 4 4 - - - - - 12 - pasnene "Mexannka IByX(a3HbIX CHCTEM"
ra30KUAKOCTHBIX Marepuay.
CUCTEM 1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
1.3 MartemaTrueckoe 20 4 - 4 - - - - - 12 - [IpopaboTka JIEeKIIH, BEITOTHEHUE U
OTIMCaHUE BOJHOBOTO MOJICOTOBKA K 3amure jab. paboTh
NIBIDKEHUS )KUIKOCTH. Iloozomoexa domawnezo 3a0anus:
YceTolunuBoCTh IloaroroBka JOMaIHETO 33JaHUs] HAIIPABJICHA
rpaHuIpl paszena das Ha OTPabOTKY YMEHUIl peleH s
1.4 TuApOIMHAMUKA 20 4 - 4 - - - - - 12 - npodeccnoHaNBHBIX 33/1a4. JlomanHee 3ajaHue
WHKUX TIEHOK BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
1.5 | [BwkeHue AUCKPETHOI 24 4 4 4 - - - - - 12 - "MexannKa IByX(asHbIX CHCTeM" MaTepHaly.
YaCTHUIIBI, Ta30BBIX JIOTIOTHUTEBHO CTYICHTY HEOOXO0AUMO
My3bIpeid B )KUJIKOCTH, 1 N3Y4YUTH JIUTEPATYpPy U pa3odparh NpUMeEpsI
KUIKUX Karesb B BBITIOJTHEHHS IOK00HBIX 3aanuil. [IpoBepka
ra30BBIX IOTOKAX. JIOMAIITHEro 3aJIaHusl IPOBOJIUTCSI 1O
1.6 HeycraHoBuBIIEecs 20 4 - 4 - - - - - 12 N MIPEJCTaBICHHBIM NUCEMEHHBIM paboTaM. Tema

JBIDKEHHE Ta30BOH
MOJIOCTH B XKHUIKOCTH.
YpaBuenue Panes.

JoManrHeit paboTs! "I’ paHUYHBIE YCIOBHS Ha
Mexdaznoit mosepxuoctn'". [Ipumepsr 3amannii:
- ®opMyIMpPOBKA T'PAaHUUYHBIX YCIOBUM Ha
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1.7

Knaccudukarus,
KOJINYECTBEHHBIE
XapaKTCPUCTHKH U

CTPYKTYpa ABYX(a3HBIX
TE€4ECHUI

24

12

1.8

JIByxda3Hble TeUCHNS B
YCIIOBHAX TEIUIOOOMEHa

20

12

Mmex¢aszHoit nosepxuoctd He-ll - map npu
IUIGHOYHOM KUIeHuu. - opMynupoBka
TPaHUYHBIX YCIOBUH IPU IBUKECHUU
JBYX()a3HOTO TEINIOHOCUTENS B KaHAIIE
TeTI000MEeHHHKA. - DopMynupoBKa TPaHUIHBIX
YCIIOBHI NPH UCTIAPEHUH KaIUIH Ha
CTPYKTYPHPOBaHHOH ITOJTOKKE.

Ilo020moeKa K KOHmMPO1bHOU padome:
N3ydyenue Matepuanos 1o pasneny MexaHuka
IBYX(a3HBIX CHCTEM M ITOJrOTOBKA K
KOHTPOJIBHOI paboTte

IloozomogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuaina no paszaeny "MexaHuka
nByX(]azHbIX cucTeM" MOJIrOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHAX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"MexaHuka qIBYX(a3HbIX cUcTeM"
Iloozomoseka pacuemusix 3adanuii: Pabora
BBINOJIHACTCS 110 MHANBUAYAIbHOMY 3a/IaHHIO.
IIpoBepsercs MpaBUILHOCTH BBHIBOJA
PacUeTHBIX COOTHOILICHHUHN U MOJTyYCHHBIE
YHCICHHBINA pe3ynbraT. CTyneHTaM
HE00X0IUMO MOBTOPUTH TEOPETUIECKUN
Marepuall, pa3odpars NpUMeEpHI PEIICHHs
AHAJOTWYHBIX 33/1a4. TIPOBECTH PacUETHI 10
BapuaHTy 3a/1aHKA ¥ CAENaTh BEIBOABL. [Ipumep
UCTIONb3YEMBIX 3a/laHHi: B ropn3zoHTamsHOM
IIEJIEBOM KaHaJle BHICOTOH d TeKyT nBe
HECMEILINBAIOLIUECS HEC)KUMAEMBIE KHUJKOCTH.
OOBEMHBIN pacXo]] JKUIKOCTH, JBMKYIICHCS B
BepxHel yacTu kaHana V1 (Ha eguHUILY
IIMPHUHEI IeNH), e€ THHAMUYeCcKas BI3KOCTh
ml; )KUAKOCTH, IBMXKYIIEHCS B HUKHEW YacTH
kaHana, — V2, m2. Ha yJacTke kaHana JIUHOU
L m3mepennsiii nepenan naBiaennit DP. Cunras
TE€YEHUE YCTAaHOBUBILUMCS, ONIPENEIUTh
paccTosiHUE OT HUKHEH CTEHKHU KaHaja J0
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TpaHUIIBI pa3jielia XUIKOCTe! a (TIpecTaBuTh
BCE KOPHH ypaBHEHHS M 3aBUCUMOCTH (DYHKIINH
a(x) B uatepsaie ot 0 1o d) u pacxox V1.
[octpouts rpadux mpoduist CKOPOCTH HO
CEUYCHHIO KaHaJa.

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 16 32 0.5 100 335
Hroro 3a cemecTp 216.0 32 16 32 2 - 0.5 1335

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mexanuxa 08yxgasnwix cucmem

1.1. Obmas hopmMyIupOBKa 3aKOHOB COXpAaHEHHUS B MHTETPAIbHON U Aud depeHIInaaIbHON
¢dopmax. YcinoBusi COBMECTHOCTH Ha rpaHUIle pas3zena ¢as.

[lpeamer u 3amaym Kypca. MeTonpl aHanM3a M MaTEMaTHYECKUH ammapar Tpd OIMHCAHUH
nByx(dazapix cucteM. OOmas (opMylIHpOBKa 3aKOHOB COXpPAaHCHUS B HWHTETPAIbHOW W
g depeHImanbHoN GopMax. 3aKOHBI COXpAHEHHS MAacChl U UMITYJIbCa CIUIONIHOM cpensl. TeH3op
IUIOTHOCTH TIOTOKA MMITYJIbCAa. 3aKOH COXPAHECHHS YHEPTUU. 3aKOHBI COXPAHEHUs Il OMHAPHBIX
cmeceid.. ['panmna pasgena das. HaxoxneHwe CKOpOCTH TpaHMIBL. YHHBEPCAIbHBIC YCIOBHS
COBMECTHOCTH Ha MeX(a3HbIX TpaHWIAX; YacTHbIC ciydyad 3anucd. CrenuaibHbIe YCIOBHS
COBMECTHOCTH Ha TPaHUIAX I MAIOMHTEHCUBHBIX TPOIIECCOB..

1.2. OcHOBBI TUAPOCTATUKH T'A305KUIKOCTHBIX CUCTEM

[ToBepxHOCTHBIE sBIEHUS (TePMOJUHAMHYECKHE COOTHOIIEHUs). [IoBepXHOCTHOE HATSIKEHUE.
VYpaBHEHHE THAPOCTATUYECKOTO PABHOBECHS Ta30KUJKOCTHBIX cucTeM. @DopMa CcBOOOIHOM
MOBEPXHOCTU KHUAKOCTH B cocynax. [logbeM >KMIKOCTH B Kamwuisgpax. YpaBHEHHE s
OCECUMMETPUYHBIX PaBHOBECHBIX MOBEPXHOCTEH pasnena (a3. AHamu3 YHMCICHHBIX PEIICHUN
YpaBHEHHUS THAPOCTATUKHU I OCECUMMETPUYHBIX TOBEPXHOCTEH. .

1.3. MaTemaTH4ecKoe OMMCaHNE BOJHOBOTO JBMKEHUS KUJIKOCTH. Y CTOMUYNBOCTH IPAHUIIBI
pasnena ¢a3

Crosurie W TPOrpEecCMBHBIC BOJHBL [loHSITHE yCTOWYMBOCTH TpaHUIBI pasznena das.
MaremaTnyeckoe OMMCaHWE BOJHOBOI'O JIBHKEHHUSI TPAHMIBI pa3jiesia UJICalIbHBIX HEC)KMMAEMbIX
cpel B JUHEMHOM mnpuOmkeHuu. KanmwuispHble W IpaBUTAalMOHHbBIE BOJHBL. HeycroilunBocTh
Tennopa. HeycToitunBocTh ['enbMromnpLa; KpuTudeckass CKOpOCTb €€ BOSHUKHOBEHHS. .

1.4. TunponuHaMHKa KUJAKUAX TUIEHOK

PexxuMbl TeYeHHs OJKUAKMX IUIEHOK HAa BEPTUKAIBHBIX M HAKIOHHBIX IOBEPXHOCTSX.
JlaMuHapHBIN pexuM TeUYeHHs. Y CTONYMBOCTD JIJAMUHAPHOTO PEKUMA. BOITHOBOM pexuM TEUEeHMUS.
WHTeHcupuKanys nonepeyHsx MpoleccoB MepeHoca B BOJIHOBOM PEXUME TEUEHUS TUICHKH. .

1.5. JIBm>keHUE TUCKPETHOW YaCTHUIIbI, TA30BBIX ITY3bIPEN B KUAKOCTH, U JKUJKHUX Kallellb B
ra3oBbIX MIOTOKAX.

[ToreHunanbHOE TeyeHHE KUAKOCTH. [loTeHman ckopocTu npu oOTE€KaHUU TBEpAOH chepsl
UeaTbHON KHUJIKOCTBIO. «AOCONIOTHOE» U «OTHOCHUTENbHOE» JBWXKeHUs. OOTekaHue cdepsl
BS3KOW JKUAKOCTBIO IIPM MaJbIX 3HadeHUsAX uyuciaa Re.. KadecTBeHHbIE 3aKOHOMEPHOCTH
HOJBEMHOTO JBM)KEHHUS Ta30BBIX IMy3bIpe B KHMJIKOCTU. Y CIOBHUSA CHEPUUYHOCTH BCIUIBIBAIOILETO
My3bIpsi. AHAJIU3 OIBITHBIX PE3YJIbTATOB MO BCIIBITHIO METOJAaMU T€OpUH Noj100us. OcoGeHHOCTH
JBIDKEHUS chepuyeckux U ae(OpMUPOBAHHBIX Kamlelb B Ia30BOM NoToke. CKOpPOCTh BUTAHUS.
Hpobnenue xamems..

1.6. HeycranoBuBIIEECS ABM)KEHUE Ta30BOM NIOJIOCTU B XKUIKOCTHU. Y paBHEHUE Pases.

HeycranoBuBiieecss IBUKEHHE Ta30BOM IMOJIOCTH B JKHMJIKOCTH. YpaBHeHHe Poanes, ero
TUHAMHUYecKass U dHepretudeckas ¢opmel. SBrnenue xaBurtanuu. [lone mgaBieHui B OKpEeCTHOCTH
CXJIOTIBIBAIOIIIENCS Ta30BOM MOJIOCTU. J[MHaAmMUYeckass U dHepreTudeckas CXeMmbl pocTa MapOBBIX
my3bIpeil B 00beMe Teperperoi XKUAKOCTU. AHAlM3 MEXaHH3Ma pOCTa MapoOBBIX MY3bIpeH Mpu
KUIIEHWH Ha T[OBEPXHOCTUM HarpeBa. YCIOBHS OTpbIBA PACTYIIEro MY3bIps OT TIperoleit
MIOBEPXHOCTH..



1.7. Knaccugukanus, KOITUYeCTBEHHbIE XapaKTEPUCTUKU U CTPYKTypa ABYX(a3HbIX TCUCHUN

Knaccudukanus u KOJUYECTBEHHbIE XapaKTEPUCTUKH JABYX(a3zHbIX MOTOKOB. CTpyKTypa
IBYX(a3HBIX TEYCHUH B BEPTHKAIBHBIX M TOPU30HTAIBHBIX KaHaiax. KapTel peXMMOB TEUCHHS.
MeTtoapl pacuera HCTUHHOTO OOBEMHOIO MMapOCOAEPKAHMSI MPU IMY3bIPbKOBOM U CHapPSIHOM
peKuMax TedeHHs. PacueT CKOpPOCTH CKOJNbXeHus. bapOoTaxHblii mporecc.. YpaBHEHUE
COXpaHEHMsS] HMITYJIbCa OJHOMEPHOro JABYX(a3HOro IMOTOKa. ['OMOreHHas MoJelb pacuera
THJIPABIMYECKOTO COMPOTUBJICHUS TNpH JBYX(pa3HOM TeueHHMH W ee Moauduxamuu. Monenb
pa3eNbHBIX HUIMHIPOB. PacueT MECTHBIX THIPaBINYECKIX COMPOTUBIICHUI. .

1.8. IByx(a3Hble TeueHus B YCIOBHIX TEIJIOOOMEHa

VpaBHEHHE COXPaHEHMsI SHEPrMHM NapOKUAKOCTHOIO IOTOKA. BimsHue terooOMeHa Ha
THJIPABIMYECKOE COMPOTHUBICHHE. PacdeT TUApaBIMYECKOTO COMPOTUBICHUS HeaanabaTHOTO
HapOXKUAKOCTHOrO MoToka. CMeHa peXMMOB TEYEHHUs B MaporeHepupymoueMm kKaHaine. Kpusucel
TEIUIOOTAaYH B TAPOTCHEPHPYIOIIMX KaHajax. Temioornadya npu  JABYX(a3HBIX TEUCHHSX..
KonnyecTBeHHbIE XapaKTEPUCTUKU IMOPUCTBIX CTPYKTYp. OnHodasHOe TeyeHHe B MOPHUCTHIX
cpenax. 3akoH Jlapcu. JIBywineHHbI 3akoH  QuubTpanun. OTHOCHUTENbHBIE  (ha30BbIC
IpOoHMILIaeMOCTH. MaTeMaTHuecKoe onucaHue qByxX¢da3Hol GUIbTpaLuy. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. TeopeTnueckre OCHOBBI MEXaHUKHU ABYX(a3HBIX cUCTEM (4 yaca).;
2. 'uppocraTudeckoe paBHOBECHE Ta30KUAKOCTHBIX CUCTEM (4 yaca).;
3. BosnHOBBIE IBMKEHHS Ta30KUAKOCTHBIX cUCTeM (4 yaca).;
4. 'maponvHaMuKa KUIKUX TUICHOK (4 Jaca).;
5. O6tekanue TBepAOH cdepbl HeanbHON U BA3KOU KHUAKOCTHIO (2 yaca).;
6. BcrutbITHe OAMHOYHBIX TA30BBIX My3BIPEH Pa3IUYHBIX pa3MEPOB B KUAKOCTH. [IBIKEHHE
JKUJKUX Karelb B Ta30BbIX MMOTOKAX (2 Jaca).;
7. YpaBHeHue Panes. JluHamudeckas 1 SHEPreTUYECKasi CXEMbI pOCTa IIAPOBBIX IIy3bIPEH B
o0BbeMe neperperoil xkuakocTi. Poct my3bips Ha rperoliei moBepxHocTH (4 yaca).;
8. PacueT ucTHHHOTO 00BEMHOTO TIApOCOepKaHusl IByX(da3Horo motoka (4 Jaca).;
9. Pacuer ruipaBIu4ecKoro CONpoTUBICHUS B ainabaTHBIX U HeauabaTHBIX JBYX(pa3HbIX
noTokax. ['oMoreHHas MoJiesib pacyeTa U METOJMKA pa3/ieTbHbIX HUIUHIPOB (4 yaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
1. Onpenenenre HICTUHHOTO 0OBEMHOTO MAPOCOAEPKaHUS IBYX(Pa3HOTO MOTOKA B
OGapOoTakHOM Mporiecce (4 yaca).;
2. l'uppoauHamMuKa BEPTUKAIBHOTO Ta30KUAKOCTHOTO MOTOKA (4 Jaca).;
3. OmpenerneHre pa3MepoB Karelb, HCIAPSIONINXCs B TapOra3oByro cpeny (4 Jaca).;
4. Usmepenune k03P PUIIHEHTA TOBEPXHOCTHOTO HATSXKEHUSI METOJIOM KaMMJUISIPHBIX BOJH (4
yaca)..

3.5 KoncyabTanumu

Texywui konmpoas (1K)

1. KoHcynpranuu HampaBieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 33aJaHUS AJIS BBHIIOJHEHUS
KOHTPOJILHBIX MEPONPUATHIA 10 pa3zzeny "MexaHuka IByx¢a3HbIX cucTem"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI



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

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUYEHUS 110 TUCLUILIIMHE Konpt
COOTBETCTBUM C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB 1.3.1)
1
3HaTh:
OCHOBBI MEXaHMKH MIPOCTHIX ABYX(Pa3HBIX CUCTEM V-2 + KonTtponbHas padota/OcHOBbI
THJIPOCTATUKHU Ta30)KUIKOCTHBIX CHCTEM
METO/bl aHAIM3a U MAaTEMaTHYECKOTO ONUCAHUS IBYX(a3HbIX HomaiHee 3aanue/MeTo sl aHaIU3a U
cucTeM; 001y (GOpMyITHPOBKY 3aKOHOB COXPAHEHUS B MaTeMaTHYECKOTO OTMMCAHUS BYX(a3HBIX
uHTEerpanbHoi u nuddepeHnuransHoi Gpopmax, GopMyITUpPOBKY NI-2nk-1 + CUCTEM
YHHUBEPCAIBHBIX U CIIEIUAIBHBIX YCIOBHI COBMECTHOCTH Ha
MeX(a3HbIX I'paHHULIAX
KJ1acCU()UKALIMIO, KOJTMYECTBEHHBIE XaPaKTEPUCTUKH U CTPYKTYPY JlaGoparopnas paborta/Onpenenenue
IBYX(a3HbIX TEUEHUI B KaHaIaX, OCHOBBI pacyeTa IMHAMHUKH U VJT-2mic3 + UCTUHHOTO 00BEMHOTO NAapOCOepKAHUS
TEIUIONEPEHOCA B IBYX(a3HbIX TEUEHUAX ’ IBYX(a3zHOro MOTOKa B 6apOOTa)KHOM
npoiiecce
OCHOBHBIE XapaKTEpHBIE 3aJ1a4M C ABH)KECHUEM I'PaHULIbI pa3/erna JlaboparopHas pabota/l3mepenne
(a3 1 MEeTO bl UX ONUCAHMS N-2nk-3 + K03(ppHILIMEeHTa TOBEPXHOCTHOTO HATSKEHUS
METOJIOM KalMJUISIPHBIX BOJIH
Ymersb:
BBINOJIHATh MaTEMaTHYECKOE OMMCaHHUE IPOLIECCOB, IPOTEKAIOIIUX Konnoksuym/I'paHnyHbIe yCIOBHS Ha
B IBYX(pa3HBIX CHCTEMaX Ha OCHOBE METOJIOB MEXaHHUKH CIUTOMHBIX | MJI-2nk-1 + Mex(}a3HOI MOBEPXHOCTH
cpen, yCcI0BUI COBMECTHOCTH Ha IrpaHulle paszaena das
aHaAJIM3MPOBATh MIOCTAHOBKY 33/]a4 B IBYX(a3HBIX cUCTEMAX C JlaboparopHas pabota/OnpeneneHue
JBIDKYILEHCS rpaHuiel pasznena a3, BBIOMpaTh METO ] aHAIN3a U N-2nk-1 + pa3MepoB Karesb, UCIapSIOLUINXCS B
CTOCO0 pemeHust MapoTa3oBYIO Cpery
MIPOBOJIUTH THIPABINYECKUN M TEIUIOBOM aHAJIN3 IBYX(a3HbIX VJT-2mcs + JlaGoparopHas pabota/l uapoauHaMuka

TEUEHHUH B BCPTHUKAJIBHBIX U TOPU30HTAJIBHBIX KaHaJlaX

BCPTUKAJIBHOI'O Ta30KUAKOCTHOI'O ITIOTOKA
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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
7 cemecTp

dopma peanuzaiu: 3anura 3a1aHus
1. T'unpoauHaMuKa BEPTUKAILHOTO Ta30KHIKOCTHOTO 1moToka (JlabopaTopHas paborta)
2. N3mepenue koG GUIMEHTA TOBEPXHOCTHOTO HATSHKEHUSI METOJIOM KaITMJUISIPHBIX BOJIH
(JIaboparopnas paboTta)
3. Omnpenenenne HCTUHHOTO 0OBEMHOT0 TAPOCOICPKaHMS TBYX(a3HOTO MOTOKA B
OapOoraxHoM mpouecce (Jlaboparopras padota)
4. OnpezeneHre pa3MepoB Karielb, UCIAPSIONIMXCS B TaporazoByto cpeny (JlaboparopHast
pabora)

Dopma peanuzaruu: [lucemennas pabota
1. MeTop! aHAIM3a B MAaTEMATHIECKOTO ONMHUCaHus ABYX(a3HbIX cucteM ([lomamrHee 3a1anue)
2. OCHOBBI THJIPOCTATUKHU T'a30KUAKOCTHBIX cucteM (KonTponbHas pabota)

Dopma peanuzanuu: YcrHas popma
1. I'pannynble ycnoBus Ha MexdazHoi noBepxHocTH (Komnoksuym)

bannpHO-peHTHHIOBas CTPYKTYypa AUCLUIUIMHBI ABIISIETCS IPUIIOKEHUEM A.

4.2 IIpoMe:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTaBIISIFOIIMX.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. JJaGyH1oB, JI. A. MexaHuka qByx(a3HbIX CUCTEM : ydeOHOe ocoOue JJIsl By30B IO
Hanpasnenuto "Texandeckas pusuka" / . A. Jlabynmos, B. B. fIros . — 2-¢ u3j., mepepad. u jom .
— M. : U3parensckuii oM MOU, 2007 . — 384 c. - ISBN 978-5-383-00036-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5286;

2. Kynukos, A. C. Mexanuka aByxda3ubix cucreM. COOpHUK 3a/1a4 : yueOHOE MocoOue 1Mo Kypcy
"MexaHuka Byx¢a3HbIx cucteM" no HanpasieHuto "Texuauueckas ¢usuka" / A. C. Kynuxkos, IT.
B. Kopones, Mock. auepr. un-t (MOU TVY) . — M. : U3parensckuit nom MOU, 2009 . — 68 c. -
ISBN 978-5-383-00217-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=301;

3. [Ty3una, 1O. IO. [Ipoueccel B X0101UIBHON U KPHOTEHHON TeXHUKe. MexaHnka IByX(a3HbIX
CHCTEM : MPAKTHKYM N0 Kypcy "MexaHuka AByX(a3HbIX cucTeM'" 1o HampasieHuo "SnepHas
sHepreTHka u Terodusnka”, npoduias noarotToBku "TexHuka u puszmnka HU3Kkux temmnepatyp" / O.
0. Ily3uHna, I1. B. Kopones, Hau. uccaen. ya-r "MOU" (HUY"MOBHN") . — M. : U3n-8o MOU, 2019
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.—48 c. - ISBN 978-5-7046-2240-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11011.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office;

2. Windows;

3. MathCad;

4. Matlab.

5.3 UnTepHeT-pecypchl, BKJIKOYaA NPodeccCuoOHATIbHbIE 0a3bl JAHHBIX 1 HH()OPMAIUOHHO-
CIIPaBOYHbIE CHCTEMBI:

. 9BC Jlans - https://e.lanbook.com/

. Hayunasi 3siekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHabHast 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKkpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. ba3a OTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAAa U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. DuekTpoHHas1 OTKPbITasA 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

10. HanmoHaIbHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
11. OTkpbITas ynuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

CONO O~ WN PP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynutopun, OcHalenue
HauMCHOBaHue
VY4eOHble ayAUTOpUH IS M-409/2, Ayputopust CTOJI ITPENOAABATEIS, CTOJ, TOCKA
IIPOBEICHUS JIEKLIMOHHBIX kad. "HT" MEJIOBasl, MYJIbTUME UM HBIN
3aHATUN U TEKYILETO IIPOEKTOP
KOHTPOJIA M-422/4, YuebHas CTOJI, CTYJI, MYJIbTUMETUIHBII
naboparopus MIPOEKTOP
KpUOpHU3UKH
M-412, YueOHas CTEJJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,
JIOCKa MapKepHas
K-120, MammHHBIN 321 cepBep, KOHAULIMOHED
NBI]
VY4eOHble ayAUTOpUH IS M-409/2, Ayautopust CTOJI ITPENOAABATEIIS, CTOJ, TOCKA
IIPOBEICHUS IIPAKTUYECKUX kag. "HT" MEJI0Basi, MyJIbTUMEIUWHBIN
3anatui, KP u KII IIPOEKTOP
M-422/4, YueOnas CTOJI, CTYJI, MYJIbTUMEIUIHBII
nabopaTopus MIPOEKTOP
KpUo(u3uKH
M-412, YuebOuas CTEIJUTAX JJISI XPAHEHUS KHUT, CTOJI,
ayIUTOpUs CTYJI, MyJIbTUMEIUNHBINA TPOEKTOP,
JTOCKa MapKepHast
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K-120, MamusaHBIN 321
HBI]

cepBep, KOHIUITUOHED

VueOHbIe ayTUTOPUH IS
MIPOBEICHUS J1AOOPATOPHBIX

M-418/1, Yuebnas
nabopaTopusi MEXaHUKHU

CTOJI, CTYJI, JIAOOPATOPHBINA CTEH/

3aHATUN JBYX(}a3HbIX CUCTEM
2K-120, MammHHBIi 3a1 cepBep, KOHAUIMOHED
NBI
Y4eOHbIe ayAUTOPHH TS M-409/2, Ayautopust CTOJI MPEenoaaBaTeisi, CTOJM, TOCKa
MPOBEJICHUS TTPOMEKYTOUHOU kad. "HT" MeEJIOBasl, MYJIbTUMEIUMHBIN
aTTecTaluu MIPOEKTOP
M-422/4, YuebHas CTOJI, CTYJI, MyJbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
KpUODU3UKH

M-412, Yuebnas CTEJUJIaX JJIs1 XpaHEHUsl KHUT, CTOJI,
ayIuTopus CTYJ, MYJIbTUMETUNHBINA TPOEKTOP,

JI0CKa MapKepHasl

K-120, MamuHHEIN 3a71
HBI

cepBep, KOHIUITHOHED

I[Tomemnienus miis
CaMOCTOSATEIIbHON pabOThI

M-411/1,
KomnbroTepHslii ki1acce

CTOJI, CTYJI, JOCKA MEJIO0Bas,
MYJIbTUMENUUHBIN IPOEKTOP,
KOMITBIOTEP NEPCOHAIBHBIN

ITomemnienus mis
KOHCYJIbTHPOBAHUS

M-402, Aynutopus kad.

"HT"

CTEJUIaX JJI1 XpaHEHUs1 KHUT, CTYII,
CTOJI MUCHbMEHHBIN

[TomereHus Tt XpaHEHHsI
o0opymoBaHus U y4eOHOTO
WHBEHTAPs

M-407/1, Knamosas

CTCIIaXK JId XpaHCHUA WHBCHTApPA,
CTCJIIAXK IJIA XPAaHCHUS KHUT,
HHBCHTApPb CH@HI/IaHI/I?»I/IpOBaHHBIﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MexaHnuka qByX(a3HbIX CUCTEM

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6
KM-7

Mertoibl aHAJIM3a U MaTEMaTUYECKOTO Onucanus AByX(a3Hbix cucreM ([Jomarinee 3a1anue)
OCHOBBI THIIPOCTATUKH Ta30KUIKOCTHBIX cucTeM (KoHTpoibHas pabora)

['pannunble ycroBus Ha Mex(dazHoi moBepxHocth (KomiokBuym)

N3mepenue kod¢puirenTa moBepXHOCTHOTO HATSHKEHUST METOI0M KaIMJUIIPHBIX BOJIH
(JTaboparopnas paboTa)

Omnpenenenne pa3MepoB Karlellb, HCTIAPSIFOIIUXCS B Tapora3oByto cpexay (Jlaboparopnas pabota)
['maponvHamMuKa BEPTHKAIBLHOTO Ta30)KUIKOCTHOTO TIoToKa (JlabopaTtopHast paboTa)
Omnpeznenenne UCTUHHOTO 0OBEMHOTO MAPOCOACPIKaHUs IBYX(Da3HOTO MOTOKA B 0apOOTaKHOM
nporuecce (JlabopaTopHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6 7
pasjena Al et Henens 4 8 12 16 16 16 16
KM:
1 Mexannka 1ByX(pa3HbIX CHCTEM

11

O6mas popMynupoBKa 3aKOHOB
COXpaHEHHs B UHTETPAITBHON 1
muddepernmansHoi Gopmax. YcnoBus
COBMECTHOCTH Ha TpaHuIle pa3zaena das.

1.2

OCHOBBI THAPOCTATUKHA
Ta30) KUAKOCTHBIX CUCTEM

1.3

MareMaTHuecKoe OIMCaHue BOJIHOBOI'O
IBIDKEHUS KUJIKOCTH. Y CTOMYUBOCTE + +
TpaHullbl pa3aena ¢as

14

I'maponrHamMuKa )XUAKUX MJIEHOK +

1.5

JIBr>KeHUE TUCKPETHOM YaCTULIBL,
ra30BBIX MMY3bIPEN B )KUAKOCTH, U + +
JKUJKHUX KalleJdb B Ia30BBIX ITOTOKAX.

1.6

HeycranoBuBmeecs: JBUKEHNE ra30BON
IIOJIOCTH B KUIKOCTH. Y paBHEHUE + +
Pones.

1.7

Knaccudukanus, KoIu4ecTBeHHbIE
XapaKTEPUCTUKU U CTPYKTypa + +
IBYX(ha3HBIX TCUCHHH

1.8

JIByx(a3Hble TCUCHUS B YCIOBHSIX
Termioo0OMeHa

Bec KM, %: | 15 25 | 20 10 | 10 10 | 10
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