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

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka
HaumeHnoBanune o6pa3oBarteibHOl nporpamMel: Tennnodusuka u MonexkyasipHast puszuka
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
PACYET NIPOLECCOB MACCOIIEPEHOCA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbLHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
IlepexpecTHbI 0IIpOC

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, MNaTHUUKasa H.10.
[IpenoaBaTenn Waernmvdmiatop W7 7942753-PlatnitskyaNY-ac 39884 H.1O. I[Iataunxkas
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens ) manene HHbKoB T.T
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lepacumos [.H.

WaenTndukatop

H

a25495398-GerasimovDN-6b58615

JI.H. I'epacumoB




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Leab ocBoeHUsI AUCHHUILIMHBI: V3ydeHne u NpakTH4ecKoe OCBOCHHE METOI0B PACYETA IIPOLIECCOB

MacCCOIICpCHOCA. .

3agaun AMCHMIIINHBI

- UIBYUCHUC CI)I/ISI/I‘ICCKI/IX MCXAaHU3MOB IICPCHOCA TCIIJIa U MACCHI B IIpoHecCcax TCIJIO- U

MaccooOMeHa;;

- U3y4YE€HHUE MaTEeMAaTHYE€CKOTO OMMUCAHUS COBMECTHO MPOTEKAIOIIUX MPOLIECCOB TEILIO- U
MaccoOOMeHa MPUMEHHUTEIBHO K TUIIOBBIM KOHCTPYKLHUSAM U PeKUMaM pabOThl SHEPTeTUYECKOTO
000py/I0BaHus, a TAKXKE aNmapaToB U YCTAHOBOK JUIS Pa3IMYHbBIX 00JacTeil HOBOM TEXHUKH H

TEXHOJIOTHH;;

- OCBOCHHE METOJIOB PEIICHUS 33124 MacCOOOMEHa;;
- IPHOOPETEHUE HABBIKOB PacyeTa IMPOIECCOB MACCONEPEHOCA B 3JIEMEHTAaX
TETIOMAacCOOOMEHHOT0 000pYJOBaHHUSI HA OCHOBE HAYYHO 00OCHOBAHHBIX COOTHOILICHHIA..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
aHaJM3UpPOBaTh U
MOJIETUPOBATh (PU3HUECKHUE
IPOLIECCHI, UCIIOJIb3YEMBIC B
aTOMHOW DHEPIreTHKE

N -1nk-1 Umeer HaBbIKK
MaTeMaTHYECKOTO OMUCAHUS U
MOJIETTMPOBAHUS IIPOLIECCOB B
paboumx Tenax v AJIeMEeHTax
SHEPTreTUYECKUX YCTAHOBOK

3HATh:
- 3aKOHOMEPHOCTH IIPOIIECCOB U METObI
pacdera TerIo- 1 MaccooOMeHa IpH
(a30BbIX IPEBPALICHUSIX. ;

- (PM3MUECKIe MEXaHW3MBI TIEPEHOCA TeIuia
¥ MacChl U METOJIbI pacyeTa CBOWCTB
CMecH;.

YMETh:
- COCTaBJIATH MAaTEeMaTHUECKOE OTHCAHNE
IPOIIECCOB TEIUIO- U MacCOOOMEHa
MPUMEHUTEIBHO K PEKUMaM pabOoThI
AIIEMEHTOB SHEPTeTUYECKUX YCTAHOBOK;;

- PacCUMTHIBATh TETUIO- 1 MACCOOOMEHHOE
000pyI0BaHNE YPHEPTETUUECKUX
YCTaHOBOK..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
Tennodusuka u monekynsapHas ¢uzuka (nanee — OIIOII), nanpaBnenust noarotoku 14.04.01 Snepnas
JHEpreTHKa U Terio(u3uka, ypoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHKe - MarucTparypa.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh KypcC TeIiooOMeHa

- YMCThb pe€ulaTh 3aaa4u 1o TeHJI006MeHy

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




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 POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHoBubie oHsTHA U | 41.25 2 4.0 - 12. - - - - - 25 - IlodzomogKa K neKyuiemy KOHmpoio:
3aKOHOMEPHOCTH 0 25 [ToBTOpeHHe MaTepHaa Mo pasaeiy
mporuecca "OCHOBHBIE TIOHATHS U 3aKOHOMEPHOCTH
MOJIEKYJISIPHOM nporecca MOJIEKYJIIpHoi aud dy3uu B
Tu(Qy3un B ONHAPHBIX OMHAPHBIX 1 MHOTOKOMIIOHCHTHBIX cMeCsX"
U MHOTOKOMITOHEHTHBIX Ilodzomogka K ayoumopHvlm 3aHAMUAM:
CMeCsIX [IpopaboTka JIEKIINH, BHITOIHEHHE U
1.1 | Juddy3us u mpuauHEI 2.25 0.2 - - - - - - - 2 - MOJTOTOBKA K 3amuTe 1a0. paboTs
€€ BOBHNKHOBEHHUS 5 Ilod2omoeka domauinezo 3adanusn:
1.2 Konnenrpamnus cMecu 3.25 0.2 - 1 - - - - - 2 - [ToaroroBka qOMalIHEro 3aJaHusl HalpaBJeHa
5 Ha OTPabOTKy YMEHUH pereHus
1.3 CKopocn, ;[Hq)q)ygﬂﬂ 3.25 0.2 - 1 - - - - - 2 - npO(beCCHOHanLHLIx 3aaa4. Jlomaiinee 3agaHue
5 BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
14 MaccoBbie U MOJIbHBIE 3.25 0.2 - 1 - - - - - 2 - "OCHOBHBIC OHATHS U 3aKOHOMEPHOCTH
IOTOKH 5 mpoIiecca MOJICKYISApHO# quddy3un B
1.5 3axon duxa 11 55 05 - 2 - - - - - 3 - OGMHApHBIX 1 MHOTOKOMIIOHEHTHBIX cMecsX"
OUHAPHOI CMecH Marepuaiy. JIOnoJHUTEIbHO CTYACHTY
16 DKBUMOJISIPHAS 1 4.25 0.2 - 1 - - - - B 3 - HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazo0parts
SKBHMACCOBAs 5 MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
nporusoxudysus [IpoBepka goMaIIHETO 3aJaHHs IPOBOIUTCS IO
17 CBOICTBA CMecH 6 1 _ 2 _ _ _ _ _ 3 - MPECTaBICHHBIM MTUCBMEHHBIM pa0oTaM.
18 AHATOTHS IPOLIECCOB 45 05 - 1 - - - - - 3 - Ilod20mogKa K KOHMPOILHOU paﬁolme:
MOJIEKYISPHOTO N3yuenne maTepuainos o paszaeny "OCHOBHbIE
HepeHoca Macch, TIOHATHS 1 3aKOHOMEPHOCTH IpoLiecca
VMITYJTBCA | SHEPTHH MoJeKysipHO# 1uddy3uu B 6'I:IHapHBIX u
19 Pacuer uddysun B 6.5 05 ; 3 : ; ; : : 3 : MHOTOKOMIIOHEHTHBIX CMECSX" M MOArOTOBKA K

MHOT'OKOMITOHCHTHBIX
I'a30BbIX CMECAX

KOHTPOJIBHOII padoTe
Hoozomoeka K npaKmuuecKum 3aHAMUAM:

4




1.10 Tepmo- u 2.50 0.2 0.2 2 Nzyyenne matepuana no pazzaeny "OCHOBHbIE
6apoauddysus B 5 5 MOHATHS U 3aKOHOMEPHOCTH Ipoliecca
OMHapHO cMecH MoJIeKyJsipHOH i dy3un B OUHAPHBIX U

MHOTOKOMIIOHEHTHBIX CMeCAX "' IOJrOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"OCHOBHBIE TIOHATHS U 3aKOHOMEPHOCTH
mpoIiecca MOJICKYJIApHO# nuddy3un B
OMHApHBIX 1 MHOTOKOMIIOHEHTHBIX cMecsX"
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], cTp. 369 - cTp. 388
[4], cTp. 468 - cTp. 499
2 OnmHOMEpHBIE 3a/1a91 27.75 5.0 7.7 15 Iloozomoeka K meKyuiemy KOHmMPOJIio:
T py3un 5 [ToBTOpeHne MaTepHuana 1mo pa3naey
2.1 Hduddyzus gepes 6.75 1 2.7 3 "OnHoMepHbIe 3anaun Audy3un”
HEMOABYKHBIN CIIOHN 5 Tloozomosxka K ayoumopHvim 3auamuam:
ra3o0BOH cMecH ITpopaboTka eKnnH, BEIOIHEHHE U
2.2 KaramuTiaeckuii 2.5 0.5 - 2 MOJIrOTOBKA K 3alIuTe J1ad. paboThI
peakTop Iloozomogka domauinezo 3adanua:
2.3 Huddyzus 25 0.5 - 2 IToaroroBka gOMAaIIHETO 3a/laHKS HApaBJIeHa
COIPOBOXKJAIOIASICS Ha OTPabOTKY YMEHUIl peleHus
rOMOTE€HHOM npodeccroHaNbHBIX 3a/1a4. JlomalHee 3aaHue
XUMUYECKOW peakuueit BBIIAETCA CTYJAEHTaM I10 U3YYEHHOMY B pa3aeiie
24 OHOBpEMEHHBIH 6 1 2 3 "OngroMepHbIe 3anaun AudHy3uu" MaTepuaty.
TIEPEHOC TerIa 1 MacChl JIOTIOTHUTENBHO CTYICHTY HEOOX0ANMO
uepes cIIoit ra3oBoit N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
cMecH BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka

2.5 Crioco0bl U3MepeHust 7 1 3 3 JIOMAIITHEro 3a/1aHus MPOBOJMTCA 110

BIIAYKHOCTH NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.

2.6 Hecrannonaproe 3 1 - 2 IToozomoeka K KOHmMPOILHOU padome:

HCTIapeHne W3yueHue MmatepualnoB 1o pazaeny

"OnmHomepHbIe 3anaun U dy3un" u
MOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoexa K npakmuyecKum 3aHAMUAM:
M3yueHue marepuana 1o pasieny




"OpnHOMepHbIe 3a1a4u AUPPy3un" MOArOTOBKA
K BBINOJIHEHUIO 33JJaHUH Ha MPAKTUYECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"OngrOoMepHbIe 3anaun 1upGy3un”

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 397 - cTp. 406

3amayu KOHBEKTUBHOT'O
TEII0- U MaccoOOMEHa

31

16

3.1

YpaBHenue
KOHBEKTHUBHON

Juddy3un

3.2

YpaBHenue
COXpaHCHHUA UMITYJIbCA

3.3

YpaBHeHus
COXpaHCHUS DOHCPIrUn

3.4

AHasnorus npoIeccos
TenooOMeHa 1
MaccooOMeHa

3.5

IlocTanoBka u
aBTOMOJICIIBHOE
pelIeHue 3a1a9u O
COTIPOTHBIICHUH
tpenus, TO u MO npu
MIPOJIOJILHOM
00TEKaHUH TIJIOCKOM
IJIACTUHEI
(JlaMHUHApHOE TeueHHe)

3.6

Pacuer conmportusiienus
tperus, TO u MO ¢
Y4E€TOM BIIUSHUS
MONEPEYHOT0 NMOTOKA
Macchl

10

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
[ToBTOpeHne Matepuana no pasaeny "3agadu
KOHBEKTHBHOI'O TEIUIO- U MaccooOMeHa"
Ilodz0moeKa K ayOumopHovim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"3amaun KOHBEKTUBHOTO TEIJIO- U
MaccooOmeHa" maTepuany. JJonomTHUTEeTsHO
CTYZCHTY HEOOX0IUMO U3YyYUTH JTUTEPATYpPY U
pazo0paTh IpUMeEpPHI BHIMIOJTHEHUS MO I00HBIX
3aganuil. [IpoBepka nomMamiHero 3agaHus
IMPOBOAUTCHA 1O MTPEACTABJIICHHBIM MUCbMECHHBIM
paboTtam.

Ilo0ozomoeka K KOHMPOILHOU padome:
W3yuenue MaTepuanos 1o paszaeiny "3agauu
KOHBEKTHBHOTO TEILIO- U MaccooOMeHa" U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
1lo020mo6Ka K nPAKMUu4eCcKuM 3aHAMUAM:
N3ydenne Matepuana no pazaeny "3agaqn
KOHBEKTHBHOT'O TEIUIO- H MaccooOMeHa"
IIOATrOTOBKA K BBIIIOJIHCHUIO 3a}IaHHﬁ Ha
MMPAKTUYCCKUX 3aHATHUAX

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJTHUTEIHLHOTO MaTepHana o pasaeny
"3amauM KOHBEKTUBHOI'O TEILJIO- U
MaccoobmeHa"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[2], cTp. 102 - cTp. 122

Pacuer snmemeHTOB
TEMI000MEHHOTO
00opyIoBaHUA C

YYeTOM TIPOIIECCOB
MEPEHOCa MACCHI

9.0

1.0

4.1

Pacuer xoHznencaropa
MetozioM KonsbopHa u
Xoyrena

9.0

1.0

Tloozomoexa pacuemnvix 3a0anuii: 3a1anve
OPHEHTHPOBAHO HA PELICHHS MUHN3a/1a4H 110
paszemny "Pacder 3meMEeHTOB TEITOOOMEHHOTO
000pyIOBAHUS C YIETOM IIPOIIECCOB MEPEHOCa
Mmacchl". CTyIeHThI HE0OX0ANMO TTOBTOPUTH
TEOPETHYECKUN MaTepHai. IPOBECTH PacyeThl
10 BapHaHTY 3aJaHUA U cAeIaTh BEIBOABL. B
Ka4yecTBe 3a/1aHUS UCIIOIB3YIOTCA ClIeAyIoIee:
[Tap koHOEHCHpPYETCS U3 HACHIIIIEHHOM
[IapOBO3yIIHOM CMECH, IBUXKYILEHCS CBEPXY
BHU3 B BEPTUKAILHOU KPYTIIoii TpyOe,
HapyXHas TOBEPXHOCTh KOTOPO OXJIasKAaeTcs
Bomoil. Tpy0Oa nuamerpom 12X1 mm
W3TOTOBJICHA U3 CTAJH C TETUIONPOBOAHOCTHIO
15 Bt/(m-K). Ha Hapy>xHO# TOBEpXHOCTH
TPYOBI IMEIOTCS OTJIOKEHHS, YTO CO3AaeT
JIOTIONTHUTEIHHOE TEPMUIECKOE CONIPOTUBIICHNE
Benanunnoi 8-10 * M?K/Bt. Koadurment
TEIUIOOTAAYH CO CTOPOHBI OXJIAXKAFOIIEH BOJIBI
MOJKHO IPUHSTH TOCTOSHHBIM U PaBHBIM 5
kBT1/(M?K). Tepmuyeckoe conpoTUBIIEHHE
IUICHKH KOHJICHCATa NMPUHATH HOCTOSIHHBIM T10
nivde v paBabiM 104 M2K/Br. J{aBienue cmecu
MOXXHO CUHTATh HE U3MEHSOLIMMCS 110 JJIMHE
TpyObl. OmpenenuTs AIHHY TPYOHI,
HEOOXOAMMYIO JUIS TOTO, 4TOOBI TeMIepaTypa
CMECH Ha BBIXOJI€ CTana PaBHOI t_out.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[3], cTp. 82 - c1p. 86

DK3aMeH

35.0

1.0

0.5

33.5

Bcero 3a cemecTp

144.00

16.0

32.

00

2.0

0.5

60

33.5




Hroro 3a cemecTp 144.00 16.0 - 32. 2.0 - 0.5 93.5
0 00

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALMK 110 KYpCOBBIM IpoekTaM/padoraM; I'K- rpymnoBsie KOHCYIbTallUU 1O pa3jienaM
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpois; [TA — npoMexyrodHas
aTTecrauus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble noHAmMUA U 3AKOHOMEPHOCIU NPOYecca MOLEKYIAPHOU Ouddy3uu 6 OUHAPHBIX U
MHO2OKOMNOHEHMHbIX CMECSX

1.1. Juddy3us u npuuuHbI €€ BOSHUKHOBEHUS
Konnenrpannonnas muddysusa. Tepmomubdysusa. bapomuddysus. Hudbdysus B mone
BHEIITHUX CHIL.

1.2. Konuenrpauus cmecu
B maccoBbIx equuuax. B MOJIBHBIX € JUHULIAX.

1.3. Ckopocts quddy3un
OTtHOcHTENBHO CpegHEN MaccoBOl. OTHOCUTENIBHO CPEIHEN MOJIBHOM.

1.4. MaccoBble ¥ MOJIbHBIE IOTOKH
B MmaccoBbIx equuuiax. B MOJIbHBIX € JUHUIIAX.

1.5. 3akon duka a1 OMHAPHOW CMECH
B maccoBbIx enuHHIIaX (OTHOCUTEIIBHO CPEAHEN MAacCCOBOM CKOPOCTH M HEMOABUKHOU CHUCTEMBI
KoopauHaT). B MONbHBIX equHUIaX (OTHOCUTENBHO CPEAHEH MOJIBHONW CKOPOCTH M HEMOABHXKHOMN

CHUCTEMBI KOOPJIMHAT).

1.6. DKBUMOIISIpHAS ¥ 9KBUMACCOBAst MPOTUBOAU(P Y3
OxBumorsipHas mnpotuBoauddysms. DkBumaccoBas mnpotuBomupdysus. Juddysus raza B
TBEP/IOM Telle.

1.7. CoiicTBa cMecu
Koaddurment nuddysuun. TemnoemMkocTs, BA3KOCTb, TEMIONPOBOAHOCTh TA30BOM CMECH.

1.8. AHanorus mporeccoB MOJIEKYJISIPHOTO TIEPEHOCA MACCHI, UMITYJIbCA U SHEPTHU
[Torox Credana. Koappunuent maccootnay.

1.9. Pacuet nu¢dy3run B MHOTOKOMIIOHEHTHBIX Ta30BbIX CMECSX
Jlns waeanpHBIX Ta3o0BbIX cMmecei (TouyHo). YpaBHenue Credana - MakcBemna (TOYHO).
OddexTuBHbIit kK03 unmeHT 1udPy3un s IByXKOMIIOHEHTHON CUCTEMBI.

1.10. Tepmo- u 6apoauddysus B OuHapHON cMecu
Tepmonuddysus. bapoauddyzus.

2. Oonomepnuie 3adauu ouchdysuu

2.1. Juddy3us yepe3 HEMOABUKHBIN CI0M ra30BOi cMecH
BriBoa popmynsl Credana. Ciryuait SkBUMOJIIpHON POTUBOAUDDY3HH.

2.2. Katanutuueckuid peakTop
Pemenue ns peakium quMepusanuu.

2.3. Inddy3ust conmpoBOKIAI0MAICS TOMOTEHHOW XUMUYECKOM peakiuein



Pemenue nis Manmoi KOHLIEHTPALUUKA OJJTHOIO KOMIIOHEHTA.

2.4. OIHOBpPEMEHHBIN MEPEHOC TEIIa K MACChl Yepe3 CJI0M ra30BOM CMECH
Ilepenoc remna B cMecu. Ilnenounas moaens.

2.5. CriocoObl M3MEPEHHSI BIAKHOCTH
I'urpometp Touku pocsl. [Icuxpomerp ABrycra.

2.6. HectanmonapHoe ucnapeHue
[TomryueHnne aBTOMOAETHLHOTO pelieHus. AHaIU3 6e3pa3MepHOro MpoQuIIs.

3. 3a0ayu KoHeeKmMuUBHO20 Menio- U MaccooOMena

3.1. YpaBHeHHE KOHBEKTHBHOH U dy3un
Cayuan IIC, I'V.

3.2. YpaBHEeHHE COXpAHEHUS UMITYJIbCA
Cayuan IIC, I'Y.

3.3. YpaBHEHUS COXpaHEHUS SJHEPTUU
Cayuyan IIC, I'V.

3.4. Ananorus mpoueccoB TermIoo0MeHa U MaccooOMeHa
YacTHbIN ciaydail CyIIeCTBOBaHMs aHAJIOTUM (PaBEHCTBO TemjoeMKocThel). YacTHbIM ciydait
cymectBoBanus aHajoruu (Le=1). Cucrema ypaBuenuii. I'Y. [lapamerp npoHuiaeMmocTu.

3.5. IlocTaHOBKa M aBTOMO/JIETILHOE PEILIEHUE 3a/1a4u O conpoTuBieHuH Tpenus, TO u MO npu
MPOJIOJIBHOM OOTEKaHUHU TIJIOCKOM MIIACTUHBI (JTAMUHAPHOE TCUCHHE)
Cucrema ypaBuenuii 11 11C. [lonyyenue aBTOMOIENIBHOTO PELICHMUS.

3.6. Pacuer conpotusnenus tperus, TO u MO ¢ yuyeToM BIUSHUS MONEPEYHOr0 MOTOKA MACCHI
Cf. Nu. Sh. Z-nonpagka.

4. Pacuem s1emenmos menioooOMeHH020 060DV()0661HM}Z C yuyemom npoyeccos neperoca macceol

4.1. Pacuet xonaencaropa merogoM Konnbopna u Xoyrena
CgoiictBa cmecu. Pacxon u MomHOCTh. Temnno- 1 MaccooOMEH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. 3axon ®uka g OMHAPHON cMmecH;
. Tepmo- u 6aporudysus B OUHaApHON cMecH;
. Pacuer xonnencaropa merogom Konbsbopraa u Xoyrena,
. Pacuet conporusnenus tpenus, TO u MO ¢ y4yeTom BIUSHUS MONEPEUHOTO MOTOKA MACCHI;
. AHaJIOTHsI MPOIECCOB TEIUIO0OMEHA M MAaCCOOOMEHa;
. Crioco0Ob!1 U3MepeHus BIaKHOCTH;
. Cxopoctb muddysuu;
. IToctaHOBKa 1 aBTOMOJIENIHOE PELIeHUE 331a4K 0 conpoTuBiaeHnu Tperus, TO u MO npu
MPOJOJILHOM O0TEKaHUH MJIOCKOM TUIAaCTUHBI (JITaMUHApHOE TEUEHUE);
9. DKBUMOJISIpHAsl U SKBUMAcCCOBasi NPOTUBOANDPy3us;

01N DN KW
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10. MaccoBbI€ U MOJIbHEIC IIOTOKH;

11. AHanorus npoueccoB MOJIEKYJISIPHOTO MEPEHOCA MACChl, UMITYJIbCA U SHEPTHUH;
12. KoHueHTtpanus cMecu;

13. Pacuer nuddy3un B MHOTOKOMIIOHEHTHBIX T'a30BbIX CMECSX;

14. OqHOBpEMEHHBI MEPEHOC TEIIa U MACChl Uepe3 CI0i ra30Boil cMecH;

15. CBoiicTBa cMecH;

16. Auddysus yepe3 HEMOABUKHBIN CIION Ta30BOW CMECH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KOHCYJII)TaIII/II/I HaIpaBJICHBI Ha IMOJYYCHHUEC MHAUBUAYAJIBHOI'O 3adaHWs JJIS BBIIIOJIHCHUSA
KOHTPOJIbHBIX MepOHpI/If{TI/Iﬁ o paszaciy "PacuerT »DJIEMEHTOB TEIIOOOMEHHOIO

000pyIOBaHUS C YIETOM IIPOIECCOB MTEPEHOCa MacChl'”

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHP

€MbIX B HUX KOMIEeTEeHII NI

3arIaHupOBaHHBIE PE3YAbTATHI 00YUEHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLUIUINHE COOTBETCTBUHU C
WH/INKaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1/2]3]|4
3HaTh:
¢bu3nyeckre MexaHU3Mbl IEpeHOCca TeIl1a U MacChl U KonrtponsHas pabora/OaHomepHble 3a1a4u Judpdy3un
MCTO/bI pacieTa CBOUCTB CMECH, W1kt + KontpoinsHas paboTa/OCHOBHbBIC TOHATHS U
3aKOHOMEPHOCTH Tpoliecca MOJIEKYJIIpHOH U dy3un
B OMHApHBIX 1 MHOTOKOMITOHEHTHBIX CMECSIX
3aKOHOMEPHOCTH IPOLIECCOB U METO/IbI pacyeTa TerIo- Konrtponbnas pabora/OaHomepHble 3aaa4u Juddy3un
¥ MaccooOMeHa IpH (ha30BbIX MIPEBPAIICHHUSIX. A A N KomTpostbias pabora/OCHOBHEIE HOHATHA 1
3aKOHOMEPHOCTH Mpoliecca MOJIEKYJIIpHOHM 1udy3un
B OMHApHBIX 1 MHOTOKOMITOHEHTHBIX CMECSX
YMersb:
paccUUTHIBATh TEIJIO- U MacCOOOMEHHOE [TepexpectHslii onpoc/Pacuer 31eMeHTOB
000pyZI0BaHUE SHEPTETUYECKUX YCTAHOBOK. N-1nk-1 + | Tem1000MEHHOT0 00OPYIOBAHUS C YUETOM MPOLIECCOB
IIEpEeHOca MacChl
COCTABJISITh MATEMAaTUYECKOE ONMMCAHUE TIPOLIECCOB KonTponbHas padoTta/3a1aun KOHBEKTUBHOIO TEIUIO- U
TEIUIO- ¥ MacCOOOMEeHa MPUMEHUTENBHO K peKuMam N-1nk-1 + MaccooOMeHa
paboTHI 2JIEMEHTOB PHEPTETUUECKUX YCTAaHOBOK;
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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. Tekyuuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. Pacuer 3:1eMeHTOB TeII000MEHHOTO 000PYIOBAHUS C YUETOM IPOILIECCOB MEPEHOCA MACCHI
(ITepexpecTHbIiA OITPOC)

Dopma peanuzanuu: [TucemenHas padora
1. 3agaun KOHBEKTUBHOTO TeIUIO- U MaccooomeHa (KonTponbsHas pabora)
2. Onnomepusie 3anaun quddy3un (KonrponasHas padboTa)
3. OcHOBHBIE MOHATHUS U 32aKOHOMEPHOCTHU Ipolecca MONEKYIsIpHON Au(dy3un B OUHAPHBIX U
MHOTOKOMITIOHEHTHBIX cMecsx (KontpoinbHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
OlnieHKa BBICTABJISIETCS B COOTBETCTBHUHU C TOJIOKEHHEM O OauIbHO-PEUTHHIOBOM CHUCTEME ISt
crynenroB ®I'6OY BO "HUY "MD"

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. I'puropreB B.A. , [IBetkoB @.D. - "Temnomaccoodmen", U3natenscrBo: "U3naTensckuit 1om
MDBUH", Mocksa, 2011 - (562 c.)

http://e.lanbook.com/books/element.php?pll_id=72294;

2. lIBetkoB, ®. ®@. 3agauHuK N0 TEIIOMACCOOOMEHY : YueOHOe ocooue s
TEIUIO3HEpreThYecKuX crennanbaocteit By3oB / @. d. Igetkos, P. B. Kepumos, B. . Bennuko. —
M. : U3n-Bo MDU, 1997. — 136 c. : 9000.00.;

3. ABuyxoB, B. B. 3agaunuk no nporeccam TenjgoMaccooOMeHa : YuebHoe nocodue Ass By30B IO
cnenuanbHocTH "lIpombinuienHas TerosHepretuka” / B. B. ABuyxos, b. . [Tatocte. — M. :
OHeproaromusnar, 1986. — 144 c.;

4. Pun, P. CBoiicTBa ra3oB 1 *KUAKOCTEH : (Ompeaesienne u Koppensmusi) : ep. ¢ anri. / P. Pux, T.
[epsyn ; IlepeBoguuk b. U. Cokonos, E. . Hoptman. — JI. : Xumus, 1971. — 702 c..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecneyeHHe:

1. Windows / OniepanrionHasi cucrema cemeiictsa Linux.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. Hayunas sJekTpoHHasi 6udamorexa - https://elibrary.ru/
3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php
4. OTKpbITasi yHuBepcuTeTckas nHpopmannonHas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenust

Y4eOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUH U TEKYILETo
KOHTPOJIA

Homep aynuropun, OcHanenue
HaAauMEHOBaHUueE
K-120, MamuHHbIA cepBep, KOHAUIMOHEP
3an MBI]
T-417, Yuebuas CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIH, CTYII,
ayIUTOPUS mKad, KOMIBIOTEPHAS CETh C BBIXOJIOM B

HuTepHeT, MyJIbTUMEIUINHBIN TPOCKTOP,
JIOCKa MapKepHasi, KOMIIbIOTED
MIePCOHAIbHBIN

Y4eOHbIC ayAUTOPHH IS
MIPOBE/ICHUS MPAKTHUCCKUX
3aasatuii, KP u KII

T-417, YueOnas
ayJUTOPUS

CTOJI TIPETIoIaBaTesl, CTON Y4eOHBIH, CTYII,
mKad, KOMIbIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,

JI0OCKa MapKepHasi, KOMIIBIOTED
MIEPCOHAJIbHBIN

YuebHble ayIUTOPUH VIS
IIPOBEICHUS
MIPOMEKYTOUHOU
aTTecTaluu

T-417, YucOnas
ayTUTOpUS

CTOJI MPEro/iaBaTesi, CTON y4eOHbIH, CTYII,
mKad), KOMITBIOTEPHAS CETh C BEIXOJOM B
HHuTtepHeT, MyJIbTUMEIUUHBINA TPOEKTOP,

JIOCKa MapKepHasi, KOMIIbIOTEP
TIEPCOHAIBHBIN

ITomemnienus miis

T-412, YuecOuas

CTOJI TIPEIOIaBaTeNsl, CTOJI yU4eOHBIH, CTYII,

CaMOCTOSITEIILHOU Pa0OTHI nabopaTopus KOMITBFOTEPHASI CETh C BBIXOJIOM B
BBIYUCITUTEIILHON WHuTepHeT, 10CKa MapKepHasi, KOMIIBIOTEP
TEXHUKHU TICPCOHAJIBHBII
[Tomerenus s T-205, Yuebnas CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIN, CTYI,
KOHCYJIbTUPOBAHHSI ayJUTOPUS mKkad, J0CKa MapKepHast
[Tomernenust 1J1st XpaHeHUs T-213, ITogcobnoe
o0opynoBaHus U y4eOHOTO MOMEIleHUE

VHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Pacuer IMponcCCOB MaCCOIICPCHOCA

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

OCHOBHBIE TIOHSITHS ¥ 3aKOHOMEPHOCTH TIPOIIecca MOJICKYIISIpHOH T dy3un B OMHAPHBIX U
MHOTOKOMIOHEHTHBIX cMmecsix (KontponbsHas pabora)

Onuomepubie 3anaun auddy3un (Kontposbraas padora)

Pacuer 31eMEeHTOB TEIIOOOMEHHOTO 000PYIOBAaHHS C YIETOM MIPOLECCOB IIEPEHOCA MACCHI
(ITepexpecTHBI OITPOC)

3amaun KOHBEKTHBHOTO TEIUIO- U MaccooOmeHa (KonTtposbHas paboTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM-
Howep Paznen aucuumimabl KM: L 2 3 4
paszena Henens 3 6 9 12
KM:
OCHOBHBIE TIOHATHS ¥ 3aKOHOMEPHOCTH TIpoLiecca
1 MoJeKyIsipHOH T dy3un B OMHAPHBIX U
MHOTOKOMITOHEHTHBIX CMECSIX

11 Juddy3us u npuynHbI €€ BOSHUKHOBEHHS + +
1.2 KoHuenrtpanus cmecu + +
13 Ckopoctb 1uddy3un + +
14 MaccoBble 1 MOJIbHBIE IOTOKH + +
1.5 3akon ®Puka g OMHAPHOM cMecH + +
1.6 OKBUMOJIpHAs U S5KBUMAcCOBast IPOTUBOIUGDDY3Hs + +
1.7 CaoiicTBa cmecH + +
18 AHaIIOTHS TIPOIIECCOB MOJIEKYJISIPHOTO MTEPEHOCA MaCCHI, N +

' UMITyJIbCa ¥ SHEPTUU
1.9 Pacuer nuddy3un B MHOTOKOMITOHEHTHBIX Ta30BBIX CMECSX + +
1.10 | Tepmo- u 6apoauddy3us B OMHAPHOH cMecH + +

2 OpnnomepHble 3a1auu AU dy3un
2.1 Juddys3us yepe3 HENOIBUKHBIN CI0M Tra30BOM CMecH + +
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2.2 Karanutuueckuii peakrop + +
23 Huddy3us compoBokaArONIAsACT TOMOTCHHOM XUMHUYECKON + +
’ peakiueit
24 OJIHOBpEMEHHBIN MEPEHOC TEIJIa U MACChl Yepe3 CIOU + +
] ra3oBOi cMecu
2.5 Cnoco0Obl U3MEPEHUS BIAKHOCTH + +
2.6 HecrannonapHoe ucmapenue + +
3 3aaur KOHBEKTUBHOTO TEILIO- U MaccooOMeHa
3.1 YpaBHeHHEe KOHBEKTUBHOU nudPy3uun +
3.2 YpaBHeHHE COXpaHEHHS UMITYIIbCa +
3.3 YpaBHEHUS COXPaHEHUS SHEPTHH +
3.4 AHazorus npoueccoB TemioooOMeHa 1 MaccooOMeHa +
[TocTanoBKa 1 aBTOMO/IEJIBHOE PELIEHHE 3a/1a4H O
3.5 conpotusiienuu Tpenusi, TO u MO npu npoaoabHOM +
00TEeKaHNH IJIOCKOH IJIACTHHBI (JJAMUHAPHOE TEYEHHE)
36 Pacuer conpotusnenus tpenus, TO u MO ¢ ydeToM BIAUSHUS +
' IIONIEPEYHOI0 ITOTOKA MACCHI
4 Pacuer sneMeHTOB TEIIIOOOMEHHOTO 000PYIOBaHHS C
YUETOM IPOIIECCOB MEPEHOCA MACCHI
4.1 Pacuet konneHncatopa MetogoM Kons6opHa n Xoyrena +
Bec KM, %: | 20 30 30 20
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