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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMbl: PU3MKa M TEXHUKA HU3KUX TeMIepaTyp
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
METO/JbI HCCJIEJAOBAHUS IBYX®A3HBIX IOTOKOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 129,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockgBa 2022




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
Ienp ocBoeHMH AMCHMILIMHBI. TCOPETHUYECKOE H3YYCHHME CTALMOHAPHBIX M HECTAlMOHAPHBIX
IPOIIECCOB TEIUIONepeayd B ABYX(a3HBIX MOTOKAaX MPU TEYCHHU PabOYMX TEX HU3KOTEMIIEPATypHBIX
YCTaHOBOK
3agauu AMCHMIIMHBI
- IpUOOpeTeHNe HaBbIKOB (POPMYIUPOBATh (PU3UKO-MATEMATHUECKUE MOJIENH I CTALlMOHAPHBIX

Y HECTAIlMOHAPHBIX MTOTOKOB B KPUOTEHHBIX CUCTEMAX C UCIOJIb30BAHUEM 3aKOHOB (ypaBHEHUN)

COXpPAaHCHUAA,

- IpuoOpeTeHne HaBbIKOB (HOPMYIHPOBATh (PU3UKO-MATEMATHYECKUE MOJIEIH ISl CTAllMOHAPHBIX
Y HECTAllMOHAPHBIX TIOTOKOB B KPUOTEHHBIX CUCTEMAaX C UCIOJIb30BAHUEM 3aKOHOB (ypaBHEHUIN)

COXpaHCHHS,

- JOBCACHUC paCUYCTOB 10 KOJIUYCCTBCHHBIX PE3YJIbTATOB C UCIIOJIB30BAHUEM COBPEMCHHOI'O

CIIpaBOYHOI'O MaTCpUaJIa.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0

JUCHUIITIMHE, COOTHECCHHBIC C HHANKATOPAMHU JOCTHXKCHUA KOMHeTeHHHﬁ:

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

T1K-1 Criocoben

N/1-2nx-1 Bnageer HaBbIkaMu

3HaThb.
- OCHOBHBIC KOJIMYCCTBCHHBIC

aHaJM3UpPOBaTh U pacuera

MOJICTTUPOBATh PUZNYCCKUE | TETUIOTHIPABINICCKUX XapaKTCPUCTHUKH, UCIIOJIb3yCMBIC IIPA

MPOIECCHI B AJIEMEHTaX MPOIECCOB B DJIEMEHTaX pacyere IByX(a3HOro moToKa.

HHEPreTUYECKOro HHEPreTUYECKOTo

000pyI0BaHUS 000py10BaHUS, HABBIKH YMCTB.
10cTOGPaBbOTKU PE3y/IbTATOB - CaMOCTOSTEJIBHO pa3duparbes B
pacueToB U KOMITbIOTEPHOTO CYIECTBYIOINX MCTOJNKAX pacicTa
MOJICITUPOBAHMSI STHX IIPOLIECCOB B KPUOT€HHBIX EMKOCTSX U
MPOLIECCOB MPUMEHSTh UX JIJISl peLICHUS

IIOCTABJICHHOW 3aJ1a4H.
I1K-3 T'oToB N J1-3nk-3 Ciocoben 3HATh:
CaMOCTOSITENILHO IIPOBOAMTH KOMILJIEKCHBIN -~ OCHOBHBIC KOJIMICCTBCHHBIC

OIIPEIENATh HAIIpaBICHUE U
XapaxkTep NpOBOJUMBIX
UCCIIEI0BAHNM, YUUTHIBATH
COBPEMEHHBIE TCHICHIINH
pa3BUTHUA
HU3KOTEMIIEPaTypPHOI
TEXHUKH

aHaJIU3 HU3KOTEMIIEpaTypHOTO
000pyI0BaHUS KaK YacTH
HHEPreTHUECKON CHCTEMBI

XapaKTEePUCTUKH, UCTIONB3YEMBIE TTPU
pacuete AByX(a3HOTO MOTOKA.

YMETh:
- OCHOBHBIC KOJIMYCCTBCHHBIC
XapaKTePUCTHKH, UCTIOIb3yeMbIe IPU
pacuere Byx(a3HOro MOTOKA.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCSL K OCHOBHOM MpodeccroHanbHON oOpa3oBareiabHOl nporpamme dusnka u
TeXHMKa HU3KUX Temnepatyp (nanee — OIIOII), nanpasnenus noarorosku 14.04.01 SnepHas sHepreTrka

U Teriou3rka, ypoBeHb 00pa30BaHUsI: BBICIIEE 00pa30BaHUE - MAaTUCTpaTypa.

TpC6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTb OCHOBHBIC KOJIMYCCTBCHHBIC XapAKTCPUCTUKHU, UCITOJB3YCMBIC ITPH PaACUCTEC }IByX(l)a?;HOFO

IIOTOKa

- 3HAaTh paCYC€THO-OKCIICPUMCHTAJIBHBIC IMMOAXOAbI K pacyCTy Tenno@mnqecxnx IMponeccoB,
BO3HHUKAOMIUX IIPpU pa60Te C XKUJAKUMHU KPUOTCHHBIMU IPOAYKTaMH




- YMETh PaCCUUTHIBATh KOI(D(HUIIMEHTHI TEIUIOOTAAYH MTPH KOHACHCAIIMY U KUIIEHUH B IBYX(a3HOM
[IOTOKE, KPUUTYECKUE TEIIOBBIE TIOTOKU

- YMETb CaMOCTOSITEJIEHO Pa30HpaThCs B CYHIECTBYIOIINX METOANKAX PAacueTa IPOLIECCOB B
KPUOTE€HHBIX €MKOCTAX U IPUMEHATH UX JJI PELLIECHUS IIOCTaBICHHON 3a1a4H

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

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

KonuuectBeHHbIE
XapaKTepUCTUKH
JBYX(a3HbIX TIOTOKOB

w| | Beero gacos

[op]

ENFN

24

11

KonuuecTBeHHbIE
XapaKTepUCTUKH
JBYX(a3HbIX TIOTOKOB

36

24

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[4], 12-250

Tennonepenaya B
JByX(a3HBIX HOTOKaX

36

24

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

2.1

Tennonepenaya B
JIBYX(a3HBIX MOTOKAX

36

24

[1], 412-485

JKcIepuMeHTaIbHOE
HCCIIEIOBAHHE
THIPOAMHAMITYECKON
HEYCTOWYHBOCTH
KHUILIILETO B KaHAJIE
BBIHYKJICHHOTO TIOTOKA
azora

36

24

3.1

OKcIlepUMEHTaIbHOE
HCcCIeJOBaHUE
TUAPOANHAMUYECKON
HEYCTOMYHUBOCTHU
KHIISAIIETO B KaHaJe
BBIHYJIEHHOT'O TIOTOKA
azoTa

36

24

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[2], 58-118

TennoobmeH npu
BBIHYXKJICHHOM T€YE€HHH
B KaHaje
MHOTOKOMITOHEHTHBIX

36

24

H3yuenue mamepuanos 1umepamypHslx
UCHOUHUKO6?

[3], 15-93




pabouux Teu,
UCIOJIB3YEMBIX B
HHU3KOTEMITEPATYPHBIX
yCTaHOBKax
OcobeHHOCTH
TEeIIoNepe1auu B
IBYX(pa3HOM IOTOKE
MHOTOKOMITOHEHTHOTO
41 Tenmoobmen mpu 36 4 - 8 - - - - - 24
BBIHYXICHHOM T€YCHHH
B KaHaje
MHOTOKOMITOHCHTHBIX
pabouux Tel,
I/ICHOJ'H)SyeMI)IX B
HU3KOTEMIIEPATypPHBIX
yCTaHOBKax
OcobeHHOCTH
TEIIoNepe1auu B
IByX(ha3HOM MMOTOKE

MHOT'OKOMITIOHCHTHOTI'O
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 - 2 - - 05 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas

aTrTecranusa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Konuuecmesennvle xapakmepucmuku 08yXgasHvlx nomoxos

1.1. KonuuecTBeHHbIE XapaKTEPUCTUKU ABYX(a3HbBIX TOTOKOB

Knaccugpukanuss ¥ KOJIMYECTBEHHBIE XapaKTEPUCTUKU JBYX(a3HbIX MOTOKOB. CTpyKTypa
IBYX(}a3HBIX TEUEHUI B BEPTUKAIBHBIX U TOPU3OHTAIBHBIX KaHayax. KapTel peXHMMOB TEUYEeHHS.
VYpaBHEHHE COXpaHEHHS HHEPIUU MAPOKUIAKOCTHOIO IMOTOKA. BimsxHue TteminooOMeHa Ha
TUAPABIMYECKOE CONPOTUBIIEHHE. CMEHA PEKUMOB TEUEHUS B IAPOTCHEPUPYIOIIEM KaHaJE. .

2. Tennonepeoaua 6 08yxasuvix NOMoKax

2.1. Tenmoniepenada B 1ByXGha3HbIX MOTOKAX

TenmooOMeH mpH KOHJEHCALUMU TMapa, ABMXKyIIerocss BHyTpu TpyO. Kongencamus mapa B
MPOMBINUICHHBIX aniapaTax U MeToibl ee MHTeHCcHpukaryu. Tenioo0MeH Mpu KUMIEHUH KUJIKOCTH
B YCIJIOBUSIX BBIHYKJIEHHOTO JIBUKeHUs. Kpu3uc TemnooOMeHa npu KUIIEHUH KUAKOCTEN B KaHajax.
KonebatenbHast HEyCTONYUBOCTb..

3. Dxcnepumenmanvroe ucciedosanue 2uOpPOOUHAMUYECKOU HeYCMOUYUBO CIMU KUNSIULE20 8
KAHAIe 8bIHYHCOEHHO20 NOMOKA a30md

3.1. DxcnepuMeHTalbHOE UCCIEA0BaHNE THIPOJUHAMUYECKON HEYCTOMUMBOCTH KUIISILETO B
KaHaJie BEIHYK/IEHHOTO [TOTOKA a30Ta

DKcriepuMeHTallbHAsl ~ YCTaHOBKAa.  MeTonuMKa  MPOBEACHUS  OMBITOB.  Pe3ynbTathl
9KCIIEPUMEHTAIBHOTO HCCIEIOBAHUS THUIAPOJMHAMHYECKOM HEYCTOWYMBOCTH TEUCHUS B KaHaie
KAIIIETO  a30Ta. BIusSHHE pPEeXUMHBIX MapaMeTpoB. Pe3ynbTaTel  SKCIEPUMEHTAIHHOTO
UCCJIEJIOBAaHHS TEIUIOOTAA4YM IPU KHUIIEHHM BBIHYXXJIEHHOTO MOTOKA a30Ta B KaHaie. Pe3ynbraTsl
OKCIIEPUMEHTAIBHOTO HCCIECIOBAHUS KPU3UCA KUICHUS BBIHY)KJIECHHOTO IIOTOKAa a30Ta B KaHaJe.
PacueTHoe ompeznereHHe TpaHUIBl TUAPOJUHAMUYECKOH HEYCTOMYMBOCTH  (TEpMHUECKHUE
KoJIe0aHWsI) TeUeHHsl B KaHAJe KHIIAIIETO a30Ta C HCIOJIb30BAHUEM TMOJYYCHHBIX OIBITHBIX
JTAHHBIX..

4. Tennoodmen npu 8biHYHCOCHHOM MEUEeHUU 8 KAHALE MHO2OKOMNOHEHMHbIX PAOOYUX mel,
UCNONb3YeMbIX 8 HU3KOmeMnepamypHulx yemanoskax Ocobennocmu menionepeoayu 6 08yxghaznom
HOMOKe MHO2OKOMHNOHEHMHO20

4.1. TennooOMeH MpH BBIHYKJIEHHOM T€YEHUH B KaHaJle MHOTOKOMITOHEHTHBIX pabodux Ted,
HCIOJIb3YEMBIX B HU3KOTEMIIEpaTypHBIX ycTaHOBKaX OCOOEHHOCTH TEIJIoNepeiaun B IByX(pa3HOM
MOTOKE MHOTOKOMIIOHEHTHOTO

OcobeHHOCTH TeruIONepeaaud B ABYX(azHOM MOTOKE MHOTOKOMIIOHEHTHOTO pa0odero Tena.
DKCTepUMEHTAIbHBIN CTEH AJIs HCCIeA0BaHUs TeII000MEeHa IPU KUTIEHUU MHOTOKOMIIOHEHTHBIX
pa6oqnx TEII. BKCHepI/IMeHTaHBHBIe JOAaHHBIC 110 TeHHOO6MeHy IIpHU KUIICHWH MHOTOKOMITOHCHTHBIX
pabounx Ten. CpaBHEHHE SKCIIEPUMEHTAIBHBIX M PACUETHBIX JaHHBIX.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. OcobenHoCcTH MPOBEICHHSI SKCIIEPUMEHTATIBHBIX UCCIIET0BAaHUN B ABYX(a3HBIX OTOKAX
KPHUOT€HHOW KUJKOCTH. ;
2. Metobl onpeiesieHns NapoCcoAepKaHus B IByX(a3HOM MOTOKE;
3. Onpenenenne ko3 HUITMEHTA TETTIOOTAYN TIPU BBIHYKJICHHOM TEUECHHH B KaHAJE
JBYX(a3zHOro NOTOKA (KUIIEHHE U KOHJICHCAIH);
4. Pacuer Teninodu3nvecKuX CBOICTB U TEIUIONEPeIaun MPH T€YEHUH IBYX(pa3HOTO



MHOTOKOMIIOHEHTHOT'O paboyero Teia B KaHalle.
3.4. TeMbl 1a00paTOPHBIX padoT

HE NIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota HE MPeayCMOTPEHBI



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

Howmep paznena
JUACIUILINHBI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yabTaThl 00YUYEHHUS MO TUCIUIUINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBUH C pa3zeiioM 1) HH]JIMKaTOpOB n3.1)
1[2]3]4
3HaTh:
OCHOBHbBIE KOJIMYECTBEHHBIE XAPAKTEPUCTUKH, KonTponbnas pabora/MeTo sl
MCIIOJIb3YEMBIC TIPH pacuere ABYX(a3HOro MOTOKa N-2mk1 + | BKCIIEpUMEHTAJIbHBIX UCCIEIOBAHMI
NBYX(a3HbIX TEUCHHI
OCHOBHBIE KOJIMYECTBEHHBIE XaPAKTEPUCTUKH, V/T-3ic3 + KonTpomnpHas pabota/YpaBHeHUE IBUKCHUS B
UCIOJIb3YeMBbIE MPH pacuere ABYX(ha3HOro NoToka paccIOeHHOM JIBYX(a3HOM MOTOKE
Ymersb:
CaMOCTOSITENIbHO pa30upaThes B CYIIECTBYIOIIMX METOJUKAX KonTtponsHas pabora/Temonepenaya B
pacyera npoueccoB B KPUOT€HHBIX EMKOCTAX U IPUMEHSTh N-2nk1 + IByX(a3HOM MOTOKE
WX JUIS PEIICHHS TTOCTABJICHHOM 3a/1a4u
OCHOBHbBIE€ KOJIMYECTBEHHBIE XAPAKTEPUCTUKH, KonTponbnas pabora/Tennonepenaya B
WCIIOJIb3YyEMBIE MPU pacueTe AByX(a3HOTrO MOTOKA NJ1-3nk-3 + IBYX(a3zHOM MOTOKE MPH TEUECHUHU
MHOTOKOMIIOHEHTHOT'O XJIaJIar€HTa




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
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. MeToibl SKCIEpUMEHTANBHBIX UcceoBaHui AByX (a3ubix TeueHuit (KonrponbHas pabora)
2. Tenmonepenaya B iByx¢asznom notoke (KortponpHas padoTa)
3. Terutonepenaya B AByX(a3HOM MOTOKE MPH TEYEHUH MHOTOKOMITIOHEHTHOT'O XJIaareHTa
(KonTpoawsHas pabora)
4. YpaBHeHHe JBIKEHUS B pacciaoeHHOM /ByX(a3nom nmotoke (KonTponbhas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
Oxzamen (Cemecmp Nel)

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. dros, B. B. TermmooOMeH B oHO(a3HBIX cpefax u Nnpu (a30BbIX MIPEBPAIICHUSIX ;| yueOHOE
nocoOue JUIst By30B 110 HalpaBieHHIo "SaepHast sHepreTuka u teruiogpusuka” / B. B. SIros . — M. :
Uz narensckuii nom MOU, 2014 . — 542 ¢. - ISBN 978-5-383-00854-6 .;

2. Kyrenos, A. M. I'mapoauHaMuka u TerooOMeH nmpu napoodpazoanuu / A. M. Kyrenos, JI. C.
Crepman, H. I'. Ctiotun . — M. : Beicmiast mikona, 1983 . — 448 c.;

3. JIynun, A. U. [IpuMeHeHre MHOTOKOMIIOHEHTHBIX pab04MX TeJ B HU3KOTEMIIEPaTypHOU TEXHUKE
: yaeOHoe mocobue mo kypcam "TepmonHamMuka cmeceit U pacTBopoB', "OCHOBBI XOJI0IUITBLHOMN
TeXHUKN", "X0JI0IMIbHbIE MAIIMHBI U YCTAaHOBKHU" 10 HampasieHuto "TexHuyeckas puzuka" / A.
. JIynun, B. . Moropsrunsiii, B. H. KoBanenko, Mock. suepr. ua-t (MOU TY) . — M. :
Usnarensckuii nom MBU, 2009 . — 100 c. - ISBN 978-5-383-00341-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1463;

4. JIabynmos J[.A. , firoB B.B. - "Mexanunka asyxda3ubix cucrem", M3znarensctBo: "M3naTenbckuii
noM MDOH", Mocksa, 2016 - (384 ¢.)

http://e.lanbook.com/books/element.php?pl1_id=72240.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Windows / OniepanionHas cuctema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:
1. 9BC Jlans - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHnus

VY4eOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUH U TEKYIIETO KOHTPOJISA

Homep ayauropun, OcHanenue
HaAauMEHOBaHUue
M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa
kagd. "HT" MEJI0Basi, MyJbTUMEIUUHBIN TPOEKTOP
M-422/4, YuebHas CTOJI, CTYJI, MyJbTUMEIUUHBIN
naboparopus IIPOEKTOP
KpUODU3UKH
M-412, Yuebnas CTEJUJIAX JJIs1 XpaHEHUsL KHUT, CTOJI,
ayIUTOPUS CTYJI, MYJIbTUMEIUHHBINA TPOCKTOP,

JIOCKa MapKepHasi

K-120, MammHHBIH

cepBep, KOHAULIUOHED

Y4eOHble ayIUTOPUHN AJIs
MPOBEACHUS TPAKTUYECKUX
sanstuii, KP u KI1

3as1 MBI
M-409/2, Ayautopust CTOJI IIpenoaaBaresis, CToJ, J0CKa
kad. "HT" MEJIOBasi, MyJbTHUMEIUUHBINA TPOEKTOP
M-422/4, YueOHas CTOJI, CTYJI, MyJIbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
KpUODU3UKH
M-412, YuebOnas CTEJIJIaX JJIs1 XpAaHEHUsl KHUT, CTOJI,
ayJuTopus CTYJ, MYJIbTUMETUNHBINA TPOEKTOP,

JI0CKa MapKepHasi

K-120, MamuHHBIH

cepBep, KOHIUIUOHED

3an MBI
Y4eOHbIC ayAUTOPHH TS M-409/2, Aynuropus CTOJI TIpenoaBaTeisi, CTOJM, TOCKa
IIPOBEICHUS IIPOMEKYTOYHOMN kagd. "HT" MEJI0Basi, MyJIbTUMEIUUHBIN ITPOEKTOP
aTTecTaluu M-422/4, YuebHas CTOJI, CTYJI, MYJIbTUMETUIHBII
nabopaTopus IIPOEKTOP
KpUOPHU3UKH

M-412, YueOHas CTEeJIJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JI0OCKa MapKepHasi

K-120, MamuHHEBIH
3an MBI]

cepBep, KOHIUITHOHED

ITomemnienus aiis

CaMOCTOSITENIbHON PabOTHI

M-411/1,
KomMmnbrotepHslii kacce

CTOJI, CTYJI, JOCKA MEJOBas,
MYJIbTUMEIUNHBIN TPOEKTOP,
KOMITBIOTEP NMEPCOHATBHBIN

ITomentenus miis

KOHCYJIbTUPOBAHMS

M-402, Aynutopus
kad. "HT"

CTEeJUIaX I XPaHEHUS! KHUT, CTYII,
CTOJI MUCbMEHHBIN

HOMeHIeHI/ISI AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO

WHBEHTAaps

M-407/1, KnanoBas

CTCJIIAXK IJId XpaHCHUSA HHBCHTaps,
CTCJUIAXK JIA XPAHCHUS KHUT,
WHBCHTApPb CHeI_[I/IaHI/ISPIpOBaHHI)Iﬁ

11




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[LI HCCICOOBAaHUA I[BYX(baBHBIX IIOTOKOB

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

VYpaBHEeHUE JBUKEHUSI B pacCIOEHHOM JiByXda3zHom notoke (KontponbHas pabora)
MeToapl 3KCTIepUMEHTAIBHBIX UCCIIe0BaHu BYX (da3Hbix TedeHuit (KontponsHas padora)
Tennonepenaua B nByxda3zHom noroke (KonrponbHas padora)

Tennonepenaya B 1Byx(ha3HOM MMOTOKE MPH TEYCHUH MHOTOKOMITOHEHTHOT'O XJIa/lareHTa
(KonTponwsHas pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 KonmdecTBeHHBIE XapaKTEPUCTUKHU JBYX(Da3HBIX TIOTOKOB
11 KonnyecTBeHHbIE XapaKTEPUCTUKU ABYX(ha3HbBIX IOTOKOB +
2 Tennonepenaua B 1ByX(a3HbIX MOTOKAX
2.1 Tennonepenaua B 1ByX(a3HbIX MOTOKAX +
DKcIepuMEHTAITbHOE MCCIIEeI0OBAHNE THAPOTUHAMUYIECKOM
3 HEYCTOMYMBOCTH KUITALIETO B KaHaJIe BBIHYKICHHOTO IOTOKA
asora
OKcIepUMEeHTaTbHOE HCCIeI0BaHNE THAPOIUHAMUYECKON
3.1 HEYCTOWYHMBOCTH KHITAIIETO B KaHAJIE BBIHY)KICHHOTO IMOTOKa |  +
asora
TernnmooOMeH npy BEIHYK/IEHHOM TEUSHHH B KaHaJIe
MHOT'OKOMIIOHEHTHBIX pab04MX TeJ, UCTIOIb3yEMBbIX B
4 HU3KOTEMIIEpPAaTypHbIX ycTaHOBKax Oco0eHHOCTH
TEeIIonepe1aur B IByX(a3HOM MOTOKE
MHOTOKOMIIOHEHTHOTO
TennooOMeH npy BHIHYK/IEHHOM TE€UEHUH B KaHaJe
MHOTOKOMIIOHEHTHBIX pa004HX TeJ, UCTIONb3YEMBIX B
4.1 HU3KOTEMIIEpaTypHBIX ycTaHOBKaX OCOOEHHOCTH +
TETUTOTIepeIaud B IBYX(ha3HOM MTOTOKE
MHOT'OKOMIIOHEHTHOT'O

Bec KM, %: | 25 25 25 25
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