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 o6pa3oBaTtejibHOI nporpaMMbl: @U3HKO-TeXHUYECKHE NPOOJIeMbl ATOMHOI JHEPreTHKH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEILJIOTUAPABJIUKA S12Y

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeJbLHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

3 cemecTp - 16 yacos;

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 93,5 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

3 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Menuxos B.W.
[IpenoaBaTenn * Mol ¢ NaerTbnratop Rf4bcbd4b-MelikhovVI-7ci385d8 B.U. Menuxos
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens Gnaneren Mennxos O,
00pa3oBaTeIbHON IPOrPaMMBI Vaervgwkarop | Re9797a97-MelikhovOI-83738508 0O.1. MenuxoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

XBocTtoBa M.C.

Wpentndukatop

R5ead212f-KhvostovaMS-adcfllc

M.C. XBocToBa




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Henp ocBoeHMs AUCHHUIVIMHBL. [lenb OCBOCHMS IUCLMILUIMHBI COCTOMT B HM3YyYEHHHM 3aKOHOB

TUIPOJMHAMUKU U

TEIUIOOOMEHA |

Hux

MMPUMCHCHUUA

K HCCICAOBAHUIO  HCCTAIMOHAPHBIX

TEIIOrUAPABIIMYCCKUX IMIPOUECCOB, MPOTCKAOIIUX B XO0A€ aBApUH Ha ADC..

33[[3‘11/1 AUCHHUIIIMHBI

- HSyquI/Ie TEIIOTNAPABIMYCCKUX ITPOLECCOB, IPOTEKAIINX HAa AACPHBIX SOHCPICTHICCKUX

YCTaHOBKAX;

- OBJ'IaI[eHI/Ie MaTEMaTU4YCCKUMU MOACIISIMU, OIIMCBIBAOIIUMHA TEIINIOTHAPABINYCCKUEC ITPOLECCHI U

SIBJICHMSI,

- OcBoenune SKCIICPUMCHTAJIBHBIX ITOAXO0A0B K HCCICJOBAHUIO TCIIOTUAPABINKHA AACPHBIX

SHEPICTUUCCKHUX YCTAHOBOK;

- (DOPMI/IPOBEIHI/IG HaBBIKOB KOJIMYECTBCHHOT'O aHAJIM3a TCINIOTHAPABINYCCKUX ITPOLECCOB U

SIBIICHUUN.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-2 Bnaneer pacueTHo-
TEOPETUUYECKUMHU U
SKCIICPUMCHTAJIbHBIMU
METOJIaMH HCCIIEI0BaHUS
TCIIOTUAPABIIMYCCKUX U
HEHUTPOHHO-(U3UUECKUX
IIPOLIECCOB B
SHEPreTHYECKOM
000pyTI0BaHUM

N /1-4nk-2 Baneer 3nanussMu B
obsactu MHOTO(Da3HOI
TETUIOTHIPABIIHKH, JIS)KAITUMHU
B OCHOBE COBPEMEHHBIX
METOJIOB | ITOJXO0JIOB K
UCCIIETOBAaHUIO
HECTAIIMOHAPHBIX TEILIO0-
THJIPaBIMYECKUX MPOIIECCOB

3HATh:
- TCOpCTI/ILIeCKI/IC 158 3KCH€pI/IM€HTaJH)HI)Ie
OCHOBBI TEILJIOTHPABIUKH;

- OCHOBHI)IC TGHHOFI/II[paBJII/IquKI/IG
IIPOLIECCHI U SIBJICHHMS, UMEIOLUE MECTO Ha
ﬂIIepHI:IX BHCpFeTI/I‘-IeCKI/IX YCTaHOBKaX, nu
MaTeMaTHYECKHE METOJIBI UX
MOJICTTUPOBAHUS U PACUeTa;

- CoBpeMeHHbIe KOMIIBIOTEPHBIE KOJBI IS
aHaym3a 6e3onacHoctu ADC.

YMETB:
- OnpenensaTh 3aKOHOMEPHOCTU

TEIUIOTUAPABIMYECKHUX IPOLIECCOB,
nmporekarmux Ha A0V,

PIIK-1 Crocoben
aHAJTM3UPOBATh U
MOJICIIUPOBATh (PU3HUECKUE
MPOIIECCHI B DJIEMEHTAX
HEPreTUYECKOTO
000opyI0BaHUS

NI-1prk-1 Umeer
MIPAKTUYIECKUE HABBIKU
MPUMEHEHUS U3MEPUTENBHBIX
puOOPOB U TEXHUKHU
HKCIIEPUMEHTA, HAaBBIKU
MOCTOOPabOTKH
AKCIIEPUMEHTATBHBIX TaHHBIX
¥ CIIOCOOEH MPOBECTH aHAIIN3
MOTPEIIHOCTEN OIpeIesIIeMBbIX
BEJIMYNH

YMETh:
- AHanu3upoBaTh MH(POPMAINIO O HOBBIX

paC‘-ICTHBIX 158 BKCl'IepI/IMeHTaJ'II)HI)IX
METO/IaX MCCIICIOBAHMUS TEIJIOTHIPABIUKI
A9Y;

- BeimonHaTh pacueTHoe U
OKCIEPUMEHTAIIBHOE UCCIIEI0BAHIE
TETUIOTUAPABIMYCCKHUX TPOIIECCOB.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumrHa OTHOCUTCS K OCHOBHOW TNpodeccroHalbHONW 00pa3oBarenbHOM nporpamme dusmko-
TeXHUUYECKHe Mpoliembl aToMHON sHepreTuku (nainee — OIIOII), nampaBnenus noarotoku 14.04.01
SnepHas sHEpreTHKa U TemIo(pu3KKa, ypoBeHb 00pa30BaHUs: BbICIIEE 0Opa30BaHKE - MarkCTpaTypa.




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh OCHOBBI TEOPUH TEIIOMaccoOMeHa

- 3HaTb OCHOBBI TUAPOAUHAMUKH

- 3HaTh OOILYIO CTPYKTYPY KOJIOB, OCHOBHBIE (PU3UUECKUE U MATEMAaTHUYECKUE COOTHOLICHHUS,
IPUMEHSIEMbIE B HUX JJI MOJIEIMPOBAHUS JUHAMUYEeCKUX mpoueccoB Ha ADC

- YMETh aHAJIU3UPOBATh BIMSHUE PA3IMUHBIX (DAKTOPOB HAa NPOTEKAHUE TEIIO(U3NIECKHUX ITPOLIECCOB

- YMETh COCTABIISATh MATEMATUYECKHE MOJICIIN TPOCTEHIINX TEIUIO(PU3NIECKUX SIBICHUN

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN 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
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 I'mppaBnmka 25 3 10 - - - - - - - 15 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
1.1 | OcHoBHbIC PU3HYECCKHE 6 2 - - - - - - - 4 - [ToBTOpEHUe MaTepHaa mo pasaeny
CBOMCTBA KUIKOCTEH "T'unpasnuka"
1.2 | OCHOBBI KHHEMAaTHUKU U 8 4 - - - - - - - 4 - H3yuenue mamepuanog 1umepamypHsix
JIMHAMUKH JKUTIKOCTH UCIOYHUKOB:
1.3 | Tuapasnudeckuii yaap 6 2 - - - - - - - 4 - [2], T 1-2
14 OCHOBBI TEOpUHU 5 2 - - - - - - - 3 - [6], I'naBa 1
nono6us, (71, §1.1-1.3, 1.5
MO/JICJTUPOBAHUS U
aHaJIM3a pa3MepHoOCTel
2 T'uaponuHamMuka u 40 10 - - - - - - - 30 - Iloozomoeka K meKyuwiemy KOHmMpOoJiio:
KOHBEKTHBHBIN [MoBTOpeHue MaTepuaa o pasiaeny
TEIIO00MEH "T'unpoanHa-MHUKa 1 KOHBEKTUBHBIN
2.1 OCHOBHBIE TIOJIOKEHUS 8 2 - - - - - - - 6 - TerooomMeH"
YUEHHS O H3yuenue mamepuanos iumepamypnolx
KOHBEKTHBHOM UCHOYHUKOB:
TEII000MEHE [4], 2-35
2.2 TemnooTnada npu 8 2 - - - - - - - 6 - [8], I'naBer 4, 7-10
BBIHY)KJIEHHOM [9], tm. 5
[IPOIOJILHOM
OMBIBaHUH TJIOCKOM
ITOBEPXHOCTH
2.3 TemooTaaua npu 8 2 - - - - - - - 6 -
BBIHYICHHOM T€YEHHH
XKHJIKOCTH B TpyOax
2.4 TemnooTnayua npu 8 2 - - - - - - - 6 -

BBIHYKACHHOM
IMONEPEIYHOM OMBIBAHUUN




TpyO ¥ MyYKOB TPYO

2.5 TemnooTnaua npu 8 2 - - - 6 -
CBOOOHOM JIBU)KEHHU
KHJKOCTH.
3 JIByx(a3Hble OTOKH 43 12 16 - - 15 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:
3.1 Cucrtema ypaBHeHUI 3 2 - - - 1 - IToBTOpEHNE MaTepHana 1o pasaeity
COXpaHCHHS "IByxa3HbIe TOTOKH"
JBYX(a3HOTO NOTOKA H3yuenue mamepuanos numepamypHsix
3.2 [Tnomans MexdazHoit 14 2 8 - - 4 - UCHOYUHUKO8:
MTOBEPXHOCTH [1], mm. 2,7
3.3 MesxdazHoe TpeHue 10 2 4 - - 4 - [2],tn. 3
3.4 TpeHue o CTEHKY 3 2 - - - 1 - [3], 2-62
KaHalla (5], mm. 1-8
3.5 Kpurnaeckoe 3 2 - - - 1 - [9], r1. 7-9
UCTCUYCHHE
3.6 [IpoTuBOTOUYHEIE 10 2 4 - - 4 -
TCYCHUS
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 padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. l'uopasruxa

1.1. OcHOBHBIC (PU3HUECKHE CBOMCTBA KUIKOCTEH

Mogens crutontHoi cpensl. [LoTHOCTH kuAKOCTH. CHUMAEMOCTh KUAKOCTH. TemmneparypHoe
pacmMpenue Kuakoctend. BsaskocTe xuakocTu. TernnonpoBogHOCTh KuUAKOCTU. IloBepxHOCTHOE
HATSDKEHUE. .

1.2. OCHOBBI KHHEMATHUKHU U TUHAMUKHU KUIKOCTH

OCHOBHbIC TOHATUS U ONpEACNCHUS KUHEMAaTHKU M JTUHAMUKH KXUJIKOCTH. ['mapaBimuyeckue
9JIeMEHThl MOoToKa. ['eoMeTpuueckne XapakTEepUCTUKH IOTOKa. TpyOka TOka W 3JIeMeHTapHas
CTpyHKa. YpaBHEHHUE HEPA3PBIBHOCTU JUIS DJIEMEHTApHOM CTpyHMKH. Pacxom M cpemHsss CKOpOCTb
IIOTOKA. YPAaBHEHUE HEPa3pbIBHOCTH MOTOKA. MeTOAbl HCCIEOBAaHUS JIBHXKCHHUS KUIAKOCTH.
VYpaBuenust Ditnepa. VHTerpupoBaHue ypaBHEHUs Oiijiepa sl YCTAHOBUBILETOCS JBHUXKECHUS
x)uakoctu. Marerpan bepnymnu-Oiinepa. Ypasauenue bepHymnu. YpaBHuenue bepHyuiu ajs noToka
pEATbHON KMAKOCTU. ['MapaBivyecKue CONPOTUBIICHUS. Pexxumbl ABMKEHUS KUAKOCTH. [loTepu
Hamopa MpyU PaBHOMEPHOM JBHKEHUHU KHUIKOCTH. CrocoObl ompeneneHusl MoTepb Hamopa Mpu
PaBHOMEPHOM JBH)KEHUHU JKUAKOCTU. MECTHBIE THApPABIMYECKHUE conpoTuBieHud. [lorepu Hanopa
[P BHE3AITHOM paclupeHuu Tpyoomnposoaa. @opmyna bopna..

1.3. T'unpaBaudeckuit ynap

Oduznyeckas CYyIHOCTh TUApaBIUYeckoro yaapa. OmnpeneneHue yAapHOrO [AaBICHUS U
CKOPOCTH DPACIPOCTpPaHCHHs yaapHOH BONHBIL. CIOCOOBI TamICHWS W MPUMEPHl HCIOIh30BAHUS
THJIPABINYECKOro yuapa. KoHIeHCAlMOHHBIH THAPOYAAP. .

1.4. OcHOBBI TeOpUU TIOI00MS, MOJICITUPOBAHS M aHAIHM3a pa3MEepHOCTEH

OCHOBHBIE NOJOXEHHUSA. 3aKOHbl MEXaHHYECKOro Moaodus (reomerpuueckoe mnojodue,
KHHEMaTH4ecKoe mojaobue, auHamudeckoe mogodue). Kpurepuit Hetorona. ['maponunamuueckue
kputrepun nonobus. Kpurepun PeitHonbnca, ®pyna, Bebepa. dusnueckoe MoaeaupoBaHHE.
AHanu3 pa3mepHocTel, nu-reopema. Ilpumep: nBrxeHne cepsl B )KUIKOCTH..

2. Tuopoounamuxa u KOHEEeKMUGHbBIU Mena000MeH

2.1. OcHOBHBIE TOJIOKEHUSI YUEHUSI O KOHBEKTUBHOM TEIIIOOOMEHE

OcHOBHBIE TOHATUS M ompexaeneHus. JuddepeHnuanbHble ypaBHEHUS KOHBEKTHBHOTO
TeI1I000MeHa. YpaBHEHHE SHEPruu. YpPaBHEHUS JBI)KEHHSA. YpPaBHEHHUE CIUIOUIHOCTHU. Y CJIOBUSA
OJIHO3HAYHOCTH. ['MIpoauHaMMYEeCKU M TEIJIOBOM IOIPAHUYHBIE CJIOU. Y CIOBHS INPUIHAIIAHUA.
VYpaBHeHHE TEIIOOTAAYM. ['MIpPOIMHAMMYECKUI IOIPAHUYHBINA CJIOM. TeninoBOW IOTpaHUYHBINA
cioil. TypOyneHTHbII nepeHoc TEeII0Th U KoJuYecTBa JBMxKeHuss. OcpelHeHHOe U MyJIbCallMOHHOe
TedeHus. [lepeHoc TemaoOTHI W KOJMYECTBAa [JBWKEHUS B TypOyleHTHOM moToke. Cucrema
ypaBHEHHH TypOyJIE€HTHOTO MOIPAaHUYHOTO CIIOS..

2.2. TemooTaa4ya npyu BEIHYKJACHHOM MPOAOJIbHOM OMBIBAaHWHU IIOCKON MOBEPXHOCTH

WuTerpanbHble ypaBHEHUS MOTPAaHUYHOIO CJIOSl. YpaBHEHHE TEIJIOBOTO IMOTOKAa. YpaBHEHHE
UMIYJIbCOB. PU3NYECKUN CMBICT MHTETpajoB. TermnooTnaya npy JaMUHAPHOM IMOTPAHUYHOM CJIOE.
Anmpokcumanust Tpoduis CKOpOCTH. AmNMpokcumanus mnpoduiis TemmepaTypsl. TommuHa
TeIIoBoro mnorpannyHoro cios. Kosagdunuent rennooraayu. [lepexon naMuHapHOTO TEUYEHHUS B
TypOynentHoe. Termnoornaua mpu TypOyJeHTHOM morpanuyHoM cioe. I[Ipoduns ckopoctu B
TypOyJIeHTHOM norpanuyHoM cioe. [Ipoduns Temneparypsl B TypOyJIEHTHOM MOTPAaHUYHOM CIIOE.
Koadduuuent rernooraaym..



2.3. TennooTna4a Npy BEIHY>KACHHOM T€UEHUH KUIKOCTH B TpyOax

OcoOeHHOCTH JBWIKEHHUS U TeiooOMeHa B TpyOax. VYdYacTOK THIPOJIWHAMHYECKOU
cTabmim3anuu. Y4YacToK TeruioBod crabmnmzanmu. Kosddumuent Ttemnoornauum  TpyOBI.
HHTerpaibHOE ypaBHEHHE TEILIOOTAAYd I CTAaOMIM3MPOBAHHOIO TemiooOMeHa. Temmoornada
IpH TEYCHHUH >KUJKOCTH B TJIAJIKMX TPYOaxX KPYIJIOro MOMEPEYHOro Ce4YeHHs. TeruiooTaava mpu
JaMUHApHOM pexkume. Teruroornavya npu TypOyJICHTHOM pexkume. TerrooTadya nmpu nepexoHoM
peKUME. .

2.4. TennooTa4ya Ipy BBIHYKICHHOM IIOIIEPEYHOM OMBIBAaHUU TPYO U Iy4KOB TPyO

TennooTnavya mpu MOMEPEeYHOM OMBIBAHMHM OAMHOYHOW KPYIJIOW TpyOBl. XapakTep TEUeHUs.
Koadduuuent remnoornaun. Temnoornaua npu monepeyHoM OMBIBAaHMM ITyYKOB TpyO. Xapakrep
TEUEHUS KUAKOCTH B mmyuke. Koadduiment temnoornaun..

2.5. Termootnaya nmpu cBOOOHOM JIBH)KCHHUH YKUIKOCTH.

OcHoBHBIE TIOJIOKEHHUA. Teruioornadya mpu CBOOOJHOM ABM)KCHHU JKUAKOCTH B OOJIBIIOM
o0wbeme. Termoormaya mpu CBOOOJHOM JIAMHUHAPHOM JABMXKCHHUHU >KHJKOCTH BJIOJIb BEPTHKAIBHOMN
wiacTuHbl.  Terioornada Tpu  CBOOOAHOM TYpPOYJICHTHOM  JIBHKEHWUW JKHJIKOCTH  BJIOJIb
BEPTHKAIBHOMN IJIACTHHBI. TeI1ooTAada Mpu MEPEeXOJHOM PEKHUME CBOOOJHOrO JABHKCHHS BIOJIb
BEPTHKAIBHON TUIACTUHBL. TeIiooTaada Mpu CBOOOJHOM JBMIKEHHH OKOJIO TOPU30HTAIBHON
TPYOBL..

3. ﬂGVXd)ClS’Hble nomoku

3.1. Cucrema ypaBHeHUI cOXpaHEeHHUs ABYX(PA3HOTo MOTOKA

[TpocTpaHCTBEHHO-BPEMEHHOE OCpEIHEHUE NapaMeTpoB. BbIBOJ ypaBHEHUN COXpaHEHUS
Macchl JBYX(a3HOro MOTOKa (JBYXCKOPOCTHOE JBYXTeMIIepaTypHoe MNpuOikeHue). BoiBojg
YPaBHEHUH COXpaHEHHUs MMITyJbca JABYX(A3HOIO MOTOKAa (ABYXCKOPOCTHOE ABYXTEMIIEpaTypHOE
npubsmkenue). BelBox ypaBHEeHUI coxpaHEHMs 3HEpruM ABYX(a3HOro MOTOKa (ABYXCKOPOCTHOE
JIBYXTeMIEpaTypHoe npuonuxkenue). O0mue NPUHIMIIBI TOCTPOEHUS 3aMbIKAIOIIUX COOTHOIIEHUH.
KapTbl pesxuMoB TeueHus 1ByX(a3HOro MOTOKA..

3.2. Ilnomaap MexQazHON MOBEPXHOCTH
ITy3bIpbKOBBIH/ TUCIepcHbI  pexkuM. CHapsaHbll pexuM. JIMCIIepCHO-KOJIBIEBON PEXUM.
PacciioenHsIi pexuM..

3.3. Mex¢azHoe TpeHue
Bnusinue npoduiieil ckopoctu U napocojepxkanus Ha 3pexTuBHOE cKoybxkeHue ¢as. Mozenb
nortoka Jpeia 3ydepa-DOunes..

3.4. TpeHne o CTeHKY KaHana
Onucanue TpeHus (a3 o creHKy kKaHana. JIByxdasnas cpena. Ilorepu Ha MeCTHBIX
conpoTtuBieHusx. JIByxdasznas cpena..

3.5. Kputnueckoe ucreueHue
VYpaBHEHHE NEPBOro 3aKOHAa TEPMOJAMHAMHUKH i moTtoka. CkopocTs 3Byka. Kpurmueckoe
ucreyeHue ogHodazHoii cpenpl. Kputnueckoe nucreuenne AByx(pa3Hoi cpepl..

3.6. [IpOTUBOTOYHBIE TEUEHUS
[IpoTuBOTOYHBIE Te4eHHUs. SIBieHue «3axueObiBaHuA». COOTHOLICHHUS Ui OIpeeseHUs
rpanuibl 3axaeosBanus. Koppensuuu Yomuca, Kyrarenanze, bankoga..
8



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. bap6oTax mapa. [TapopacnpenenuTeabHbIH MINT.;
2. IlpoTuBOTOYHBIE TeUeHUs. 3axseObIBaHuE.
3. Kapra pexxuMoB 1ByX(ha3HOr0 I10TOKA B BEPTUKAIBHOM KaHAJE;
4. Kapta pexnMoB IByX(a3HOTrO MOTOKA B TOPU30HTAILHOM KaHaJe.

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. OGcyxnenne MmatepuanoB pasaena "['mapapnuka”
2. OO6cyxneHnue MaTepuaioB paszaena "['uapoanHa-MuKa 1 KOHBEKTUBHBIN TETI00OMeH"
3. O6cyxnenue marepuayioB pazzaena "JIByxdaszapie moToku"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1] 2] 3
3HaTh:
CoBpeMeHHbIE KOMITBIOTEPHBIE KOJBI JIJIs1 aHAJIN3a KonTponbHas pabota/YpaBHEeHNs KOHBEKTUBHOTO
6e3onmacuoctu ADC N-4nk-2 + + | remwmoodmeHa. ['uipoauHaMuuecKkuii U TEMI0BOM
NOTPAaHUYHBIE CIION
OCHOBHBIE TEIIOTUAPABINYECKHUE ITPOLIECCHI U SBJICHUS, KonTtponsHast pabota/yYpaBHeHUs 1BYX(hazHOTO
HMMEIOIINE MECTO Ha SIAEPHBIX SHEPreTUYECKUX V-4 + + notoka. [nomans mexdazHoi MOBEPXHOCTH.
YCTaHOBKAaX, 1 MATEMaTUYECKHE METO/IbI UX Mexdasznoe Tpenne. Kputnueckoe ucreuenme
MOJICJIMPOBAHUS U pacueTa
Teopernueckue u 3KCEPUMEHTAIbHBIE OCHOBBI KonTtponsHast pabora/OcHOBHBIE (U3NIECKHE
TEIIOTUIPABIUKH V-4 + + CBOMCTBa KUAKOCTEH. . OCHOBBI KHHEMATHKH A
JUHAMUKU )KUJIKOCTH. ['unpaBnuueckuii ynap B
TpyOax
Ymersb:
OnpenensTb 3aKOHOMEPHOCTH TETJIOTUAPABINYECKUX KonTponbnas padoTta/VYpaBHEeHNs KOHBEKTUBHOI'O
MIPOIIECCOB, MPOTEKAINX Ha DY N-4nk-2 + + TeruiooOMeHa. ['uapoaAMHaMUYeCcKuil 1 TEeTI0BON
MIOTPaHUYHBbIE CIOU
BBINOIHATE pacyeTHOE U SKCIIEPUMEHTAIBHOE KonTtponbHas pabora/OcHOBHBIE (hprU3HYECKHE
UCCIIEIOBaHKE TEIJIOTHIPaBIMUECKUX IPOIIECCOB VT-Lomica + + cBoiicTBa KuAKOCTEN. . OCHOBBI KHHEMATHKH U
JUHAMMKU )KUIKOCTH. ['MapaBnuueckuii ynap B
TpyOax
AHanu3upoBaTh HH(POPMAIUIO O HOBBIX PACUETHBIX U KontponbHas padora/TennooTrnaua npu
AKCIIEPUMEHTAILHBIX METOaX MCCIEIOBaHUS VT-Lomica + + | BBIHYXKICHHOM TCUCHHMH KUIKOCTH B TpyOax.
TeIIoruaApaBiIuku S0V Temnoornada npy BEIHYKIECHHOM IIOIIEPEYHOM
OMBIBaHUU TPYO U MYUYKOB TPYO
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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
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. OcHOBHBIE (pU3UUECKHE CBONCTBA KHUJIKOCTEH. . OCHOBBI KHHEMATHKH U IUHAMHUKHI
)kuakoctu. ['uapasandeckuii ynap B Tpyoax (KontponpHas paboTa)
2. Tenmootnava npy BEIHYXASHHOM TEUEHUH KUAKOCTH B TpyOax. TemnooTnaua npu
BBIHY)KJICHHOM ITOTIEPEYHOM OMBIBaHUU TPYO 1 my4dkoB TpyO (KonTponbHas pabora)
3. YpaBHenus asyxdasznoro noroka. Ilnomans mexdasnoit moBepxuoctu. Mexdaznoe
tpenne. Kputnueckoe ucreuenue (KonrponapHas pabora)
4. YpaBHEHUS! KOHBEKTUBHOT'O TEIJI000MeHA. [ MaIpogMHaMUUECKU U TEIJIOBOW MTOTpaHUYHbIE
ciou (KoHTposibHas paboTa)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

Oxzamen (Cemecmp Ne3)
OneHka ompenenseTcss B cOOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEHTHHTOBOM CHUCTEME IS
crynearoB HUY «MOW»

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Menuxos, B. . Pexumbl TeueHust AByX(azHbIX MOTOKOB TEIJIOHOCUTEINS SIEPHBIX
HHEPIreTUYECKUX YCTAaHOBOK : ydeOHOe ocoOue Ui By30B 10 Mpoduiro "ATOMHBIE 3JIEKTpUUYECKHE
CTaHIIMM U yCTaHOBKU'" HampasieHus "SnepHas sHepreTuka u remnodusuka” / B. M. Menuxos, O.
. Menuxos, Hau. uccnen. yu-tr "MOU". — M. : Uzn-Bo MOU, 2015. — 72 c¢. — ISBN 978-5-7046-
1582-2.

http://elib.mpei.ru/elib/view.php?id=7692;

2. Menuxos, B. . OcHOBBI MeXaHUKH JIByX(pa3HBIX IOTOKOB : yueOHOe rocobue s By3o0s / B. U.
Menuxos, O. . Menuxos, Hau. uccnen. yu-t "MOUN". — M. : U3a-Bo MOU, 2016. — 60 c. — ISBN
978-5-7046-1734-1.

http://elib.mpei.ru/elib/view.php?id=8484;

3. JlabopaTopHbie paboTsI 1o Kypey "Temmoruapasnuka A2Y" : yueGHoe mocobue mo
HarpasieHuto "SnepHas sHepretuka u temodusuka” / O. . Menuxos, B. . Menuxos, C. M.
Huxkownog, 1O. B. [Tapdenos, Har. uccnen. ya-t "MOU". — M. : U3x-Bo MOU, 2016. — 64 c. — ISBN
978-5-7046-1752-5.

http://elib.mpei.ru/elib/view.php?id=8200;

4. JKcrepUMEeHTaIbHO-PAacUeTHBIE UCCIIEIOBAHNUS MPOILIECCOB MEPEMEIINBAHUS TEIIIOHOCUTENS B
POTOYHOM TpakTe peakropa BBOP : naGoparopusiii npaktukym / B. . Menuxos, [u ap.], Ham.
uccien. yu-t "MOHU". — M. : U3n-Bo MOU, 2017. — 36 c. — ISBN 978-5-7046-1880-5.
http://elib.mpei.ru/elib/view.php?id=9420;
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5. Menuxos, B. U. JIByX>KuAKOCTHast MOJIeNb T€UEHUs TeruioHocuTens B 10Y. Yacts 1 : yuebHoe
nocobue 1o kypey "Temmoruapasnuka A2Y" no manpasnenuto 14.04.01 "Snepras sHepreTka u
tertodusnka", npoduiro moAroToBKy "OU3NKO-TEXHUYECKUE MPOOIEMbl AaTOMHON YHEPTETHUKHU " /
B. U. Menuxos, O. . Menuxos, Han. uccnen. ya-t "MON" (HUY"MBHN"). — M. : U3n-Bo MOU,

2018. — 75 c. — ISBN 978-5-7046-1923-9.
http://elib.mpei.ru/elib/view.php?id=10305;

6. Kupmmos, I1. JI. TemmomaccooOMeH B SACPHBIX YJHEPTETUUSCKUX YCTAHOBKAX : yueOHOE
nmocoOue JyIsi By30B 1O CIIEIHAIBHOCTH ""ATOMHBIC AJIEKTpUYecKue cTaHuy u ycranoBku'" / I1. JI.
Kupumnos, I'. I1. borocnosckas. — 2-e u3., nepepad. — M. : Dueproaromuszaat, 2008. — 256 c. —

ISBN 978-5-86656-210-7.;

7. Kupunnos, I1. JI. 'uapoauHaMuueckye pacueTsl: CIPABOYHUK : yueOHOE mocoOue A1 By30B 10
CIEMATBHOCTAM "ATOMHBIC SJICKTPUUYECKUE CTAHLIMKU U YCTAaHOBKH"', "SI 1epHbIE peakTopbl U
sneprernueckue ycranoBku" / I1. JI. Kupumnos, 0. C. FOpse. — M. : U3nAT, 2009. — 216 ¢c. —

ISBN 978-5-86656-218-3.;

8. Ncauenko, B. I1. Terutonepenaya : YueOHUK Ui SHEPTETHUECKUX BY30B U (pakyabTeToB / B. I1.
Hcauenko, B. A. Ocurnosa, A. C. Cykomen. — 3-e u3., nepepad. u gon. — M. : Dueprus, 1975. —

488 c.;

9. SIroB B.B.- "TemnooO6meH B ogHO(]a3HBIX cpeaax U MpH (a3oBbIX MPeBpalIeHUusX",

UznarensctBo: "MOU", Mocksa, 2014 - (542 c.)

https://www.studentlibrary.ru/book/ISBN9785383008546.html.

5.2 JInneH31uoHHoe U CBOOOIHO pacipocTrpansieMoe nmporpaMmmMmHoOcE odecmeyeHue:

1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanionHasl cuctema cemeicTna Linux.

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:
1. 9BC Jlaub - https://e.lanbook.com/

. Baza nannbix Scopus - http://www.scopus.com

. Kypnaua Science - https://www.sciencemag.org/

~NOoO Ok, WN

. Hayunasi 3;iekTponnas 6udsmoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/

. 9BC "Koncyabsrant ctynenra' - http://www.studentlibrary.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1(UThI PD -

https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JAHHBIX NPO(PeCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata
11. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHpPOBAHUIO H

meTpoJioruu - http://protect.gost.ru/

12. OrkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HaAauMMCHOBAaHHE
VY4ebHble ayIUTOPUH IS T-320, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUUHBINA ITPOECKTOP,
MIPOBEACHUS JIEKIIMOHHBIX ayIUTOpUS JKpaH, J0CKa MapKepHasi, KOMIBIOTED
3aHATUN U TEKYILLEro IIEPCOHAJIBHBIN
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KOHTPOJIS

VY4eOHble ayTUTOPUH IS
HPOBEICHUS
71a00paTOPHBIX 3aHATUN

T-320a, JTaboparopus
TeIIoruapaBiuku A2Y

CTOJ, CTYI, IKad

VY4eOHble ayAUTOpUU IS
MIPOBE/ICHUS
MPOMEKYTOUHOMN
aTTeCTalluu

T-305, YuebHas
ayIUTOpHs

CTOJ1, CTYJI, KOMIIBIOTEPHAs CETh C
BBIXOJOM B HTEpHET, MyJIbTUMEIUHBIN
MPOEKTOP, IKPaH, I0CKa MapKepHast

TTomerenust misa
CaMOCTOSITENIbHOM PabOTHI

HTB-303, JleknuoHHas
ayIUTOpUs

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
NIACbMEHHBIN, BEIAIKA ISl OJEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

T-305, YueOHnas
ayJuTOpHs

CTOJI, CTYJI, KOMIIIOTEPHAS CETh C
BbIX0ZI0M B IHTEpHET, MyIbTHMEIUHHBIHI
MIPOEKTOP, FKPaH, TOCKa MapKepHast

Ilomenienus st
XpaHeHHus 000pyI0BaHUS U
yueOHOT0 UHBEHTaPs

T-317, Ilomenienue
yueOHo-
BCIIOMOTaTeILHOTO
TepcoHasa

CTOJ, CTYII, mKad, TymMOa, KOMIbIOTEpHAs
CeTh C BbIXOJ0M B MIHTEpHET, KOMIIBIOTEP
NEePCOHANIbHBIN, IPUHTEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Termnoruapasivka 9V

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

OcHoBHbIe u3NYECKUE CBOWCTBA KHUAKOCTEH. . OCHOBBI KHHEMAaTUKU U JUHAMUKH KUIKOCTH.
['mapaBanueckuii ynap B Tpyoax (Konrponsaas padora)

VYpaBHEHHSI KOHBEKTUBHOTO TeriooOMeHa. [ uapoanHaMuyeckuil ¥ TeII0BON NOrpaHUYHbIE
ciou (KontponbsHas padora)

Temootnaua npu BEIHYKJICHHOM TE€UEHUU KHUJIKOCTH B TpyOax. Termnoornaua mpu
BEIHY/ICHHOM TIOIIEPEYHOM OMBIBaHHH TPYO 1 IydkoB TpyO (KoHTpombpHas pabora)
VYpaBHenus nByxdaznoro notoka. [Inomanp Mexdaznoit moBepxHocta. MexdazHoe TpeHHE.
Kputnueckoe ucreuenue (KontpoasHas padora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Homep Pa3gen muciumminHbl KM: 1 2 3 A
paszena Henens 4 8 12 15
KM:
1 ['unpaBnuka
11 OcHoBHbIE (PU3NYECKUE CBOWCTBA KHUIKOCTEN +
1.2 OCHOBBI KHHEMATHKH W TUHAMHUKH KUJIKOCTH +
1.3 [MunpaBnuueckuii yaap +
14 OCHOBBI TEOpHH MTOJIO0US, MOJIETTUPOBAHUS U aHAIIN3A +
' pasmepHocTel
2 [MuapoarHamMuka U KOHBEKTUBHBIN TEIJIO00MEH
HOBHBIE MTOJIOKEHHSI YUE€HHS] O KOHBEKTHBHOM
21 OCHOBHBIE TIOJI0KEHUS YYEHUS O KOHBE 0 + + + +
TEMI000MeHe
29 Tennootaya npu BEIHYKICHHOM MTPOAOIBHOM OMBIBAHHH + + +
' MJIOCKON OBEPXHOCTH
23 TennooTaya npu BEIHYKICHHOM T€UEHUH KUJKOCTH B + + +
' TpyOax
24 TennooTaya npu BEIHYKJICHHOM MOTNIEPEYHOM OMBIBAaHUU + + +
' TpyO U My4KOB TPYO
2.5 Tennootnava npu CBOOOHOM JIBUKEHHUH SKUIKOCTH. + + +
3 JIByxda3Hble MOTOKU
3.1 Cucrtema ypaBHEHUI COXpaHEeHHUs ABYX(a3HOTo MOToKa + + +
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3.2 ITnomanp Mexda3zHOI MOBEPXHOCTH + + +
3.3 Mexda3zHoe TpeHue + + +
3.4 Tpenue o cTeHKY KaHala + + +
3.5 Kputnueckoe ucreuenume + + +
3.6 [IpoTHBOTOYHBIC TEUEHUS + + +

Bec KM, %: | 25 25 25 25
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