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Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
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JladopaTopHbie padoThI
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HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
NuaanBuayaabHbIi IPOEKT
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI AUCHUIIJIHUHBI.
OCJIBIO

SKCIICpUMCHTa C

OIpeICTICHUS

HU3YUCHUEC OCHOBHBIX MCETOJAO0B MPOBCACHUA YHUCICHHOI'O
XapaKTCPUCTHK

nmpoueccoB B  HU3KOTCMIICPATYPHOM

O60py,Z[OBaHI/II/IZ CTallMOHApHBIE U HECTALITMOHAPHBLIC TCYCHHE I'a30B U )I(PI,I[KOCTeﬁ, Tel'IJ'IOO6MeH, B TOM
qHUCJIC C (1)213OBBIMI/I nepexoaamu.

3agauu AMCHUILIMHBI

- OCBOCHME OCHOBHBIX METOJIOB ITPOBEJICHHS YUCIEHHBIX 3KCIIEPUMEHTOB;;
- U3y4eHHUE OCOOCHHOCTH COBPEMEHHBIX METOIOB MOJICTUPOBAHHMS TIPOIIECCOB, CBA3aHHBIX C
TECUCHHSAMH KHJKOCTEH U T'a30B.;
- OBJIQJICHUE TTPUEMAMH UCIIOJIb30BaHUSI COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB JJIS TPOBEACHUS
MIPOMBIILUIEHHOTO MOJAEIUPOBAHHUS.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

T1K-1 Criocoben

N/1-2nx-1 Bnageet HaBbIkaMu

3HAaThb.

aHAJIU3UPOBATH U pacuerTa - OCHOBHBIC HICTOYHUKH HAYYHO-
MOJICTTUPOBATh PUINYCCKUE | TETUIOTHIPABINICCKUX TEXHHYCCKOI HH(OPMALIHH 10
IIPOLIECCHI B AJIEMEHTAX MPOIECCOB B DJIEMEHTAX HPOBEIECHUIO YUCICHHOI'0 SKCIICPUMEHTA,
YHEPTreTUUYECKOTrO ASHEPTreTUYECKOro - OCHOBHBIC NCTOTHUKH HAYyIHO-
o0opynoBaHus 000py/I0BaHus1, HABBIKH TEXHHYCCKON MH(OPMALIMH 110 TEXHUKE
10cTOGPaBbOTKU PE3y/IbTATOB MPOBEJICHUS YUCICHHOTO MOJICTTUPOBAHHUS.
pacueToB U KOMITbIOTEPHOTO
MOJICTTUPOBAHUS ITHX
MIPOLIECCOB
IIK-3 T'otoB N/1-2nk-3 3HaeT OCHOBHBIC YMETB!
CaMOCTOSITEIILHO HanpaBJICHUS Pa3BUTUSA U - AHATM3UPOBATH HH(OPMALINIO O HOBBIX

ONpPENENATh HAIPaBICHUE U
XapaxkTep MpOBOIUMBIX
WCCJIEI0BAHUH, YIUTHIBATh
COBPEMEHHBIEC TEHICHLIUU
pasBuTus
HU3KOTEMIIEpaTypHOI
TEXHUKHU

COBPEMEHHBIC TCHCHIINH ITPU
pacueTe U aHaJu3e

s dexTuBHOCTH
HU3KOTEMITEPaTyPHBIX
YCTaHOBKaxX

METOaxX MPOBCACHUA YUCIICHHOTO
MOACIINPOBAHUA. .

PIIK-2 Criocoben BiaieThb
pacYeTHO-TEOPETUUECKUMU
Y HDKCIIEPUMEHTAIbHBIMU
METOJaMH UCCIICTOBAHUS
TEIJIOTUIPABINYECKUX
MPOIIECCOB B
SHEPreTUYECKOM
000pyTI0BaHUM

N JI-1pnk-2 Ciocoben
[IPUMEHATH COBPEMEHHYIO
IKCIIEPUMEHTAILHYIO TEXHUKY
1 METOJbI B TeHJ'IOCbI/ISI/I"IeCKI/IX
UCCIIEOBAHUAX

YMETB:
- HCIIOJIb30BaTh COBPEMEHHBIE

MH(OpPMaLIMOHHBIE TEXHOJIOTUN Ha YPOBHE
I10JIB30BATENS IS pELIEHUs 3a/1a4
MIPOEKTUPOBAHUS PA3HOOOPA3HBIX
annapaTroB B HU3KOTEMIIEPaTypHBIX
YCTaHOBKAX U CHCTEMaXx.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumMHa OTHOCUTCS K OCHOBHOM MpodeccuoHanbHOM o0pa3oBaTenbHON nporpamme dusnka u
TeXHHMKa HU3KUX TemmnepaTyp (nanee — OIIOII), nanpasnenust noarotoku 14.04.01 Snepuas sHepreTrka
U Terio(u3nKa, ypoBeHb 00pa3oBaHus: BbIciee 00pa3oBaHuE - MarucTpaTypa.




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh OCHOBHBIE HCTOYHUKH HAyYHO-TEXHUUYECKON MH(POPMALIMH 110 IPOBEIACHUIO YUCIEHHOTO
JKCIIEPUMEHTA

- 3HaTh OCHOBHbIE HCTOYHUKH HAYyYHO-TEXHUUYECKON MH(OPMALIUH 110 TEXHUKE IPOBEICHUS
YUCJIIEHHOT'O MOJIEIUPOBAHUS

- YMETh MCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTUU HAa YPOBHE MOJIb30BATEIN IS
peleHus 3a/1a4 MPOSKTUPOBAHUS PA3HOOOPA3HBIX allapaToB B HU3KOTEMIIEPATYPHBIX YCTAHOBKAX U
cucreMax

- YMETh aHAJIU3UPOBATh HH(POPMALIHIO O HOBBIX METOAX MPOBEICHHS YUCICHHOTO MOICTHPOBAHUSI.

Pe3ynbraTel 00yueHHs, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHEIL, HEOOXOANMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bsenenue B npeamer 1 3 1 - - - - - - - - - H3yuenue mamepuanoe numepamypHvix
Kypca UCIOYHUKOB:
1.1 BBezenue B mpeamer 1 1 - - - - - - - - - [2], 3-15
Kypca [3], 6-26
2 MoaenupoBanue 1 1 - - - - - - - - - H3yuenue mamepuanoe numepamypHvix
TermooOMeHa UCIOYHUKOB:
2.1 MonenupoBaHie 1 1 - - - - - - - - - [2], 201-250
TEmI000MeHa [3], 26-38
3 MoaenupoBaHue 8 8 - - - - - - - - - H3yuenue mamepuanoe 1umepamypHsix
HECTAaIMOHAPHBIX UCOYHUKOB:
MPOIIECCOB [2], 180-201
3.1 MopenupoBanue 8 8 - - - - - - - - - [3], 38-39
HECTalMOHAPHBIX
MPOIIECCOB
4 MopenupoBanue 2 2 - - - - - - - - - H3yuenue mamepuanos iumepamypnolx
MHOTO(a3HBIX TEUYCHU I UCHOYHUKOB:
4.1 MopenupoBanue 2 2 - - - - - - - - - [2], 270-320
MHOTO(A3HBIX TeUCHHUH [3], 29-38
5 MonenmupoBaHue 20 6 - 4 - - - - - 10 - H3yuenue mamepuanog numepamypHsix
3aI0JIHEHUS M OTKAUYKH UCOYHUKOB:
COCYJIOB [1], 50-68
5.1 MoaenupoBaHue 20 6 - 4 - - - - - 10 -
3aI0JIHEHUS M OTKAUYKH
COCyJIOB
6 Teuenwvie B 20 6 - 4 - - - - - 10 - H3yuenue mamepuanog nunmepamypHuvix
0060rpeBaeMBIX KaHajax UCHOYHUKOB:
6.1 Teuenue B 20 6 - 4 - - - - - 10 - [1], 112-154




06orpeBaeMI,1x KaHajiax

7 MopenupoBanue 30 6 - 4 - 20 - H3yuenue mamepuanog 1umepamypuoix
KUTICHUS] KPHOTEHHOM UCIOYHUKOB:
JKUJIKOCTH B KaHAJIE [1], 257-351
7.1 MonenupoBanue 30 6 - 4 - 20 - [3], 29-38
KUIIEHHS KpUOTEHHOM
JKUAKOCTH B KaHaJe
8 MonenmupoBaHue 26 2 - 4 - 20 - H3yuenue mamepuanog numepamypHsix
XPaHEeHUS )KUIKOCTHU B UCHOYHUKOB:
cocyne Jlproapa [1], 300-351
8.1 MonenmupoBaHue 26 2 - 4 - 20 -
XPaHEHUS )KUIKOCTHU B
cocyne Jproapa
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 935

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ieinaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 npeomem kypca

1.1. BBenenue B mpeaMeT Kypca
OcHoBHBIE (PU3MYECKUE TIPOLECCHl B HU3KOTEMIIEPATYPHBIX CHUCTeMaX. lIpuMeHseMble
buznyeckue MOJEINH. .

2. Mooenuposauue menioobmena

2.1. MonenupoBaHue TeruiooOMeHa
MopenupoBaHue OCHOBHBIX MEXaHM3MOB IEpeauu TeIula: TEIUIONPOBOIHOCTh, BHIHYK/ICHHAS
Y €CTECTBEHHAs KOHBEKIIHS, U3 TyuyeHrne. MoieTupoBaHUe CIIOKHOTO TETIO0OMEHa. .

3. MOO@JZ”DOGCZHU@ HeCcmayuuoOHAapHbyblX npoueccos

3.1. MoaenupoBaHH€e HECTALIMOHAPHBIX IPOLIECCOB

Hecranuonaphsie (mepexoaHble) MpoLecchl B HU3KOTEMIEpAaTypHOH TexHHkKe. OCOOEHHOCTH
3aJ]aHusl Ha4aJbHBIX U IPAHUYHBIX ycia0BHH. OLEHKa miara o BpeMeHU. AHAIU3 U BU3Yyalu3alus
HECTAlMOHAPHBIX IPOLECCOB. 3ajaud, MMEIOIUE PEUIEHHe TOJIbKO B  HECTALIMOHAPHOMN
IIOCTaHOBKE..

4. Mooenuposanue MHo20hazHbix meyesuu

4.1. MoaenupoBanue MHOTO(a3HBIX TCUCHUI

Onpeneneane MHOrodasHeix TedeHWH. [logxompl K  MareMaTHYeCKOMY  OIMCAHUIO
MHOrodasubix TeueHuit. OcHoBHbIe Qu3nueckue moaenu: Volume-of-fluid, sitnmepoBckas, momaensb
cMmecu. [TocranoBka 3amau u o0padotka pe3ynbraroB B ANSYS Fluent..

5. Mooenuposanue 3anoaHeHus U OMKAYKU cocy008

5.1. MoaenupoBaHue 3al10JIHEHHS U OTKAYKH COCY/I0B
[ToctanoBka 3amaun oTkauku cocyaa. Mcmons3oBanue Fluent Expression Language s
3aJlaHus TPAHUYHBIX YCIIOBUH. YTIPaBICHUE CXOJIMMOCTBIO 3a/1ay..

6. Teuenue 6 0602pe6aeMb1x Karnaunax

6.1. TeueHne B 000TpeBaeMBbIX KaHaIax
[Tpumep 3amaun TeueHuss B oborpeBaemoil TpyOe. Ilpodmnn ckopocTM U mapameTpoB
TypOyneHTHOCTH. OnpeaeneHne BpeMEHH 3all0JIHEHUS TPYObI )KUJKOCTBIO. .

7. MO@@ﬂuDO8aHU€ KUNEHUSL KDUOSEHHOU AHCUOKOCMU 8 KAHALE

7.1. MonenupoBaHye KUIIEHNs KPHOTE€HHOM JKHUJIKOCTH B KaHaJIe
Monenb kuneHus xuakoctu ¢ Heporpesom Boiling RPI. [Ipumep 3agaun 0 KMIIEHUH KUAKOCTH
B 00OorpeBaemMoii Tpyoe..

8. MO@QJZUDOBGHUE XPAHEHUA AHCUOKOCTIU 8 COCV()@ Ilvroapa

8.1. MonenupoBaHue XpaHeHUs KUAKOCTH B cocyze Jproapa
IIpumep 3amauv O XpaHEHHM KPUOTE€HHOM JKHUIKOCTU B cocyne Jlproapa ¢ y4eTOM BHELIHETO
TEIUIONPUTOKA U MHOTO(A3HOCTH. .
F



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. MogenupoBanue TedeHus: B ooorpeBaecMom kanaje. CriocoObl yuera CTEHOK KaHaua,
2. MoaenupoBaHue KUJIKOCTH B cocyae Jproapa;
3. MonenupoBaHue KUIEHUS B KaHAJIE;
4. MoaenupoBaHue 3a0JIHEHUSI U OTKAYKH COCY/IOB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



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

Howmep paznena quciumniauHs (B

O1eHOYHOE CPEACTBO

3arIaHupOBaHHbBIE PE3YIbTAThI 00yUIEeHUS nlo JUCLUIUINHE Konpr cooTseTcTBuH ¢ 11.3.1) (THI1 1 HaMMEHOBaHHE)
(B COOTBETCTBHH C pazzaesiom 1) WHJIUKAaTOPOB 1 ‘ > ‘ 3 ‘ 4 ‘ 5 ‘ 5 ‘ 7 ‘ 3

3HaTh:

OCHOBHBIC HCTOYHHKH HAyYHO-TEXHUYECKOW HH(POPMALIUH NuauBunyanbHbIN

10 TEXHUKE MIPOBEJICHUS YUCICHHOTO MOJIETUPOBAHUS NJ1-2nk-1 + + npoekt/MopenupoBanue
3aMI0JTHEHUS M OTKAYKH COCYJIOB

OCHOBHBIC NCTOYHUKH HAYYHO-TEXHHUYECKON HHPOPMAIHH WNunuBunyanbHbIM

10 MIPOBEJICHUIO YUCIEHHOTO KCIIEPUMEHTA N/1-2nk-1 + + npoekT/MoenupoBaHuEe TCUCHHS B
00orpeBaeMoM KaHaje

YMmerTh:

aHATM3UPOBATh HH(OPMAITUIO O HOBBIX METOIaX KonTponbnas

MIPOBEACHUS YUCICHHOI'O MOACINPOBaHU. I/II[-ZHK-g + |+ |+ |+ pa60Ta/MOI[eJII/IpOBaHI/IG KHUIKOCTHU
B cocyze Jproapa

HCII0JIH30BaTh COBPEMEHHBIE HH(OPMAITHOHHBIE WNunuBunyanbHbIM

TEXHOIIOTMH HA YPOBHE MOIL30BATEIA /TS PEUICHHS 387184 | 1 T-lpmca N T R npoekT/MoeTMpoBaHUE KUTICHHS

MIPOCKTUPOBAHUS PAa3HOOOPA3HBIX aINIapaToB B
HU3KOTEMIIEPATYPHBIX YCTAHOBKAX U CUCTEMAX

B KaHaJIC




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
3 cemecTp

®Popma peanuzanuu: KomnsrorepHoe 3aganue
1. MonenupoBanue xxuakoctu B cocyae [proapa (KontpoasHas pabora)
2. MonenrpoBaHu€e 3aI0JTHEHUS U OTKAYKU cocy10B (MHIUBUyaTIbHBINA TPOEKT)
3. MoaenupoBanue kuneHus B kanase (MHauBuIyalbHbINA TPOEKT)
4. MonenupoBaHue TeueHUs B o0orpeBaeMoM kaHaie (MHIuBU Iy IbHBINA TTPOEKT)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Ixzamen (Cemecmp Ne3)

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHbIE MaTEpUaIbI 110 TUCHUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Yurapes, A. B. ANSYS s nunxenepos : CnpaBounoe noco6ue / A. B. Hurapes, A. C.
KpaBuyk, A. ®. Cmamok . — M. : MammHoctpoenue, 2004 . — 512 c. - ISBN 5-942750-48-3 .;
2. bacos K. A.- "ANSYS: cnpaBounuk nons3oBarens”, U3parenscrBo: "JIMK Ilpecc", Mocksa,
2008 - (640 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=1335;

3. deprynos, . M. OcHOBbI MOAETMPOBAHHUS I'MIPOTa30IMHAMUKH U TEINIOOOMEHA B
HU3KOTEMIIepaTypHbIX ycTpoiicTBax B mporpamme ANSY'S Fluent : yue6HOe nocobue no Kypcam
"YucieHHbIE METO/IBI B MEXAHUKE CIUIOMIHBIX cpell” v "AJITOPUTMBI MOJEITUPOBAHUS
HU3KOTEMIIEPATYPHBIX MpoueccoB” no HampasieHnto 14.04.01 " nepHas sHepreTruka u
terodusnka”, cnenuanbHocTy "dusnka U TexHUKa HU3kuxX Temnepatyp', "Hanomartepuans! u
HaHOoTexHoJoruu B 3HepreTuke" / V1. M. Jleprynos, A. A. Cunopos, Hai. uccnen. yu-t "MOH"
(HUY"MBHN") . — Mocksa : U3n-Bo MOU, 2023 . — 144 c. - ISBN 978-5-7046-2778-4 .
http://elib.mpei.ru/elib/view.php?id=12486.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Windows / OneparnionHas cuctema cemencTa Linux;
2. Ansys / CAE Fidesys.

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. ba3a naunbix Web of Science - http://webofscience.com/

2. ba3za mannbix Scopus - http://www.scopus.com
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHnunst Homep aynuropun, OcHanenne
HAaUMEHOBaAHUEC

VY4eOHbIC ayIUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa

MIPOBEJICHUS JIEKIIMOHHBIX kad. "HT" MEJIOBAsI, MYJIbTUMEIUUHBIN IPOCKTOP
3aHATHI ¥ TEKYIIETO KOHTPOJIS M-422/4, YuebHas CTOJI, CTYJI, MyJIbTUMEIUAHBIN
nabopaTopus MIPOEKTOP
KpUODU3UKH
M-412, Yuebnas CTEJUJIaX JJIs1 XpAaHEHUsL KHUT, CTOJI,
ayAuTOpHUs CTYJ1, MYJIbTUMEIUUHBIA MPOEKTOP,

JIOCKa MapKepHast

K-120, MammHHBIH

cepBep, KOHAULILOHED

3an1 UBI]
Y4eOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa
IIPOBEACHUS IIPAKTUYECKUX kagd. "HT" MEJI0Basi, MyJbTUMEIUUHBIN ITPOEKTOP
sanstuii, KP u KII M-411/1, CTOJ, CTYJI, JOCKA MEJIOBas,

KommnsrorepHslii kinacc

MYJIbTUMEIUMHBIA IPOEKTOP,
KOMIIBIOTEP NIEPCOHAIbHBIN

M-422/4, Yuebuas

CTOJI, CTYJI, MYJIbTUMEIUMHBII

nabopaTopus IIPOEKTOP
KpUOPHU3UKH
M-412, YuebOnas CTEJIJIaX JJIsl XpAaHEHUs. KHUT, CTOJI,
ayuTopus CTYJ, MYJIbTUMETUNHBINA TPOEKTOP,

JI0CKa MapKepHast

K-120, MamuHHbBIH

cepBep, KOHAULIUOHED

3as1 MBI
Y4eOHble ayIUTOPUHN AJIs M-409/2, Ayautopust CTOJI IIpenoaaBaresis, CToJ, J0CKa
IIPOBEICHUS IPOMEKYTOUHON kad. "HT" MEJIOBasi, MyJbTUMEIUUHBIN TPOEKTOP
aTTecTaluu M-411/1, CTOJI, CTYJI, JOCKa MEJOBas,

KommnsrorepHslii kinace

MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIBHBIN

M-422/4, YuebHas

CTOJI, CTYJI, MYJIbTUMETUIHBII

naboparopus IIPOEKTOP
KpUOPHU3UKH
M-412, YueOHas CTEeJJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JI0OCKa MapKepHasi

K-120, MamuHHEBIH
3an MBI]

cepBep, KOHIUITHOHED

ITomermenus s
CaMOCTOSITENTbHOM paboThI

M-411/1,
KommnsrorepHslii knacc

CTOJI, CTYJI, JOCKa MEJOBas,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

IMomemenus s
KOHCYJIbTUPOBaHUS

M-402, Aynuropus
kag. "HT"

CTeJUIaX U XpPaHEHUSI KHUT, CTYII,
CTOJI MUCbMEHHBIN

HOMeHIeHI/ISI AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO

WHBEHTAaps

M-407/1, KnanoBas

CTCJIIAXK IJId XpaHCHUS HHBCHTaps,
CTCJUIAXK JIA XPAHCHUS KHUT,
WHBCHTAPb CHeI_[I/IaHI/ISPIpOBaHHBIﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AJIFOpI/ITMLI MOICIIMPOBAHUA HU3KOTCMIICPATYPHBIX ITPOICCCOB

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:
KM-1 MopaenupoBaHue 3aoaHEHUs U OTKa4YKH cocy1oB (MHIuBUya IbHBINA TPOEKT)

KM-2 MogenupoBanue TeueHus B oborpeBaeMoM kanane (MHIuBUyambHbINA TPOEKT)

KM-3 MopaenupoBanue kunieHus B kaHane (MHIUBUIyaIbHBIN MPOEKT)

KM-4 MopenupoBanue xuakocty B cocyne proapa (KonTponbHas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paszpen nucnurnimHbl KM:
paszena Henens 10 12 14 16
KM:
1 BBenenue B npeaMer Kypca
11 BBeznenue B mpeamer Kypcea + + +
2 MonenupoBaHue TemioooMeHa
2.1 MonenupoBaHue TemioooMeHa +
3 MonenupoBaHie HECTAIMOHAPHBIX MTPOIECCOB
3.1 MonenupoBaHie HECTAIMOHAPHBIX MTPOIECCOB +
4 MonenupoBanue MHOrO(a3HbIX TEUEHUIN
4.1 MonenupoBaHre MHOTO(a3HbIX TEUCHUN +
5 MozenupoBaHue 3aII0JHEHNUS U OTKAYKH COCY/I0B
5.1 MozenupoBaHue 3alI0JHEHNUS U OTKAYKH COCY/I0B +
6 Teuenne B 000rpeBaeMbIX KaHajIax
6.1 Teuenne B 000rpeBaeMbIX KaHajIax + + +
7 MonenupoBaHue KATICHHUSI KPUOTEHHOM KUIKOCTH B
KaHaJye
71 MonenupoBaH#e KATICHHUSI KPUOTEHHOM KUIKOCTH B +
' KaHaJle
8 MoaenupoBaH#e XpaHEHHUS )KUKOCTH B COCYE
Jproapa
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8.1

MonenupoBaHue XpaHEHUs KUIKOCTH B COCYyE
Jproapa

Bec KM, %:

25

25

25

25
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