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

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA

HaumeHnoBanune o6pa3oBaTejbHOI NporpaMMel: JHeproodecnevenue npeanpustuii. TemnomaccoodOMeHHBIE
npouecchbl M YCTAHOBKH

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MAarucTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
CIIEIUAJIBHBIE BOITPOCBHI TMO

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
IlOMall[Hee 3aJaHue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu 3axapos C.B.
[IpenomaBaTelib NaerTbnratop Rf33d8ab4-ZakharovsV-66ed 7044 C.B. 3axapoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

ropenos M.B.

Waentuduratop

Re923e979-GorelovMV-5a218dd?2|

M.B. I'opesnon

(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

rapses A.B.

Waentuduratop

R75984319-GariayevAB-a6831ea]

(pacmudpoBka
MIOJITIHUCH)

A.B. I'apseB

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

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leap ocBoeHusi NMCUMIIMHBI. Lledb OCBOGHMSI TUCIUIUIMHBI SBISETCS H3y4EHHE CIIOCOOOB
pElICHUs HIDKEIIEPEUUCIICHHBIX 3a/lad TeruioMaccooOMeHa B JIByX(a3HbIX HeaqnabaTHBIX MMOTOKAX,
BO3HUKAIOIIUX IMPH BBIPAOOTKE TEXHUYECKUX peuleHH 1o 3(P¢GEeKTUBHOMY OTBOAY TEIUIOTHI OT
Pa3IMYHOTO Po/ia TETJIOBBIICISAIONIETO 000PYI0BAHHUS

3agauu AMCHMIIINHBI

- OnpeneneHue nNapaMeTpoB 3aKUIIAHUS KUJKOCTEH B Pa3IUUYHBIX YCIOBUSX;

- OnpenencHue Ko3GHUIMEHTA TEIUIOOTIaYU IPH KUTIEHUHN KUIKOCTEH;

- OnpeneneHue KPUTUIECKOM TIOTHOCTH TEIUIOBOTO MOTOKA MPHU IMy3bIPHKOBOM KUIIEHUH B
KaHaJIax B 00JIACTH MaJIbIX CKOPOCTEH;

- OnpeneneHue KPUTUIECKOM TIOTHOCTH TEIUIOBOTO MOTOKA MPU My3bIPHKOBOM KUIICHUH B
KaHaJIax B 00J1aCTH OOJIBIITUX CKOPOCTEH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIETEeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-3 Cnocoben
UCTIOJIb30BaTh HAYYHBIC
METO/Ibl U COBPEMEHHOE
IpOrpaMMHOE 0OecIiedeHe
IpHU pacyere,
POCKTHPOBAHUU H
ONTUMU3ALHNU
000pyI0BaHUS CUCTEM
sHeprooOecneyeHus,
o0ecrnieueHus
KHU3HEIEATEIIbHOCTH U
TEXHOJIOTHYECKUX CUCTEM
IpY IPOEKTUPOBAHUU U
BbIOOpE ONTHUMAJIbHBIX
PEKUMOB PabOTHI

N /I-2nk-3 [IpumeHseT MeTo b
MaTEeMaTHYECKOIO
MOJICTTUPOBAHUS U
COBpPEMEHHBIE KOMIBIOTEPHBIE
MPOTPAMMBI IIPU pacyeTe 1
BbIOOPE KOHCTPYKLUN U
PEXKUMOB PAOOTHI
000pyI0BaHUs

3HATh:
- METOJIMKH PAacueTOB TEIUIOOTauu MPU
KHTICHNH,

- METOJIMKH PacueTOB MapamMeTpoB
3aKHUIIaHMUS KHUIKOCTEH.

YMETB:

- IPUMEHATH COBPEMEHHBIE
KOMITBIOTEPHBIE IPOTPAMMBI IIPHU pacyeTe
[apaMeTPOB 3aKUIIAHUS JKUIKOCTEH,
TEIJIOOTIa4YM IPH KUIICHUY;

- IPUMEHATH COBPEMEHHBIE
KOMITBIOTEPHBIE TPOTPAMMBI IIPH pacyeTe
KPUTHYECKOU MJIOTHOCTHU TEIIIOBOTO
MOTOKA.

[IK-4 Cniocoben
pPacCUUTHIBATh U
POEKTHPOBATH CHCTEMBI
o0ecreyeHus TeIIOBbIX
peXUMOB pabOThI
o0opyoBaHus ¥ MPHOOPOB
IUI O0ECIIEYEHHS X

3¢ heKTUBHON, HAISKHOU U
6e30macHoil paboThI

N-2nk-4 [IpoBOAUT TETUIOBBIE
U TUAPABINYECKHE PACUETHI
00BEKTOB TEIJIO3HEPTETUKH U
TEIUIOTEXHUKH U CUCTEM
o0ecrnevyeHns TeII0BbIX
PEKUMOB PabOTHI
00opyIoBaHUs

3HATh:

- METOJMKH PacYETOB KPUTHYECKOMN
IIJIOTHOCTH TEIJIOBOTO IIOTOKA B
Pa3INYHBIX YCIOBUSAX.

YMETB:
- IPOU3BOJUTH TEIJIOBBIE PACUYEThI

9JIEMCHTOB CUCTEM OXJIAXICHUS
TCIIOBBIACIAIOIICTO O60py,£[0BaHI/ISI.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IH.III/IH& OTHOCUTCSI K OCHOBHOM HpO(l)eCCHOHaHBHOIZ O6p330BaTeHLHOﬁ nporpamme

OHeprooOecneuenue npeanpustuil. TemnmomaccooOMeHHbIe mpouecchl U ycrtaHoBku (manee — OITOID),
HarnpasieHus: noarotoBku 13.04.01 TemosHepreTuka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHUs: BBICILIEE
o0Opa3oBaHue - MarucTparypa.

Tpe6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:



- 3HaTh OCHOBBI TEILJIO- U MACCOOOMEHA
- YMCTb HpOI/ISBOI[I/ITB PaCUYCThl MHTCHCHUBHOCTU TCIIOOTAAYU B PA3JIMYHBIX YCIIOBUAX

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

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 A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p xOHTPOTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Omnpenenenne 60.6 2 9 - 18 - - - - - 33.6 - Ilodzomogka domawinezo 3adanus:
napaMeTpoOB 3aKHUITaHUA HO}IFOTOBKa OTYECTa O BBIIIOJIHCHUU JOMAIIIHETO
KUAKOCTEH 3aJjaHMs HallpaBlieHa Ha OTPaOOTKy yMEHUM
1.1 ®daz30BbIC MEPEXOIbI U 20.2 3 - 6 - - - - - 11.2 - perieHus mpoeCCHOHATBHBIX 3a7ay.
(a3oBbIe TUarpaMMBI JlomamHee 3a/jaHue BBIACTCS CTYACHTaM I10
BEIIECTB n3ydyeHHOMY B pazjene "OnpezeneHue
1.2 [TapooGpa3oBanue B 20.2 3 - 6 - - - - - 11.2 - [apaMeTPOB 3aKUIIAHUS KUIAKOCTEN"
o0beMe neperperoi MartepHany. JIomoJHUTENEHO CTYACHTY
KUAKOCTH (TOMOTCHHOE HEeo0XO0AMMO H3y4YHTh JTUTEpaTypy. [IpoBepka
3apobleo0pa3oBaHue JOMAIITHETO 33aAaHHs TPOBOIUTCS IO
) NpeCTaBICHHBIM IMCBMEHHBIM paboTaM.
13 [TapoobpazoBanue Ha 20.2 3 - 6 - - - - - 11.2 - Camocmoamensvroe usyuenue
TBEPIOH MOBEPXHOCTH meopemuueckoz0 mamepuana: N3yuenue
(reTeporeHH()e JONOJIHUTEIIBHOTO MaT€puaia 1o pasaciy
3apoIbIIe00pa3oBaHue "OmnpeneneHue napameTpoB 3aKUMaHUS
) KuUJKocTei"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[2], 3-27
[4], 90-104
2 TennoobmeH npu 211 3 - 6 - - - - - 12.1 - Ilodzomogxa domawinezo 3adanua:
KUIIEHUH )KUAKOCTEH [MoaroroBka oTyeTa O BBHIIIOJIHEHUH JJOMAIITHETO
2.1 Metoauku pacuera 211 3 - 6 - - - - - 121 - 3aJlaHusl HaIpaBJIeHa Ha 0TPabOTKy YMEHHH

TCIIOOTAAYU IIPpU
KHUIICHUHA

petnreHus mpoeCCHOHANBHBIX 3a7ad.

JlomarHee 3a/iaHue BBIACTCS CTYACHTaM I10

n3y4eHHOMY B pasjene "TemnoooMeH npu
Al

KHTICHUH XHUIKOCTeH" MaTepHay.
J1OoTIOTHUTEBHO CTYICHTY HEOOXOAUMO
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U3y4uTh UTEeparypy. [lpoBepka jomanrHero
3aJJaHMs IPOBOJIUTCS TI0 TPE/ICTABICHHBIM
MUCBMEHHBIM paboTaM.

CamocmoamenvHoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"TemnooOMeH NMpH KATICHIH KUIKOCTEH"
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[3], 32-42
3 Kpwuzuc remnooraadn 26 4 - 8 - 14 Ilodzomogka domawinezo 3adanus:
NPY KUIIEHUU [MoaroroBka oTYeTa O BBHIIIOJIHEHUH JJOMAIIHETO
KUAKOCTEH 3aJjaHMs HallpaBlieHa Ha OTPaOOTKy yMEHUH
3.1 Meroauku pacueTa 26 4 - 8 - 14 peuieHust MpodecCHOHANBHBIX 33/1a4.
KPUTUYECKOI JloMarniHee 3a1aHu€e BbIIAaeTCA CTYACHTaM IO
TUIOTHOCTH TETJIOBOTO U3y4eHHOMY B pazjene "Kpusuc temnootaauu
IIOTOKA B KaHAJIaX IIPH KANEHUHU KAIKOCTEN" MaTepuany.
JIONIOTHUTENBHO CTYyEHTY HE0O0X0IUMO
M3y4IHUTh JUTEpaTypy. IIpoBepka mromarHero
3a7aHusI IPOBOIUTCS TI0 NIPEACTaBICHHBIM
MIICEMEHHBIM paboTaMm.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Kpusuc TemnooTnaun npu KHIeHUH
JKugkocTein"”
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 3-47
3adeT ¢ OLEHKOM 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 16 - 32 0.3 59.7
Hroro 3a cemecTp 108.0 16 - 32 - - 0.3 59.7

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Onpedenenue napamempos 3aKunanus HcuoKocmeul

1.1. ®a3oBbic mepexoabl ¥ Gha3oBbIe JUATPAMMBI BEIIECTB
KpuBble KUIIEHUS KUAKOCTEM.

1.2. ITapooOpa3oBaHue B 00beMe MeperpeToi sXKMAKOCTH (TOMOTEHHOE 3apOIbIIIc00pa30BaHUe)
Pacuer npenenpHOTO neperpeBa KUIKOCTH.

1.3. [TapoobpazoBanue Ha TBEPAOH MOBEPXHOCTH (FETEPOTeHHOE 3apO/IbIIIe00pa30BaHue)
Meroauka pacuera TeMIepaTypHOrO Harmopa M KOOPAMHATHI KaHalla, B KOTOPOM MPOUCXOIUT
3aKHUIaHUE.

2. Tennoobmen npu Kunenuu dcuoKocmenl

2.1. MeTtoauku pacucTa TCIJIOOTAAYH ITPHU KUIICHUHN

Meronuku pacuera Teruiootnauu npu kuneHuu Jlabynuosa J[.A., Srosa B.B., Kyrarenanze
C.C.

3. Kpusuc menioomoayu npu Kunenuu d#cuokocmen

3.1. MeTtonuku pacuera KpUTUYECKOM MITOTHOCTH TEIJIOBOTO MOTOKA B KaHaIax

HctunHoe ob0bemHOe mapocozepxanue. Meroauka Srosa B.B. u Ilysuna B.A.. Mertonuka
[TaBnoBa FO.M. u 3axapoBa C.B. mns manbix ckopocreil. Meronuka [laBnosa FO.M. u 3axapoBa
C.B. w14 60ap111X CKOPOCTEH.

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
1. ITocTpoeHne yuacTka KpUBOW KUIIEHUS KUAKOCTEN HA TOPU3OHTAIBHOM LIUIIUHAPE
Pa3JIM4YHOrO JUaMeTpa.;
2. UccnenoBanue BIUSHUS JIaBJICHUS BOJIbI HA BEJIMUMHY MPEIETHLHOTO TIEperpeBa Mpu ee
3aKHWITaHUN. ;
3. Pacuer TemnepaTypHOTO Hamopa U KOOPJAMHATHI KaHalla, B KOTOPOM MTPOUCXOIUT
3aKUIIaHue. ;
4. PacyeT Terio0Ta4u MpH My3bIPHKOBOM KUIICHHH. ;
5. IMocTpoeHune 3aBUCUMOCTH HCTUHHOTO 0OBEMHOTO MapOCOEPKaHUS TTOTOKA OT 3HAYCHUS
OTHOCHUTEIBHOM SHTAIBIINHU IIOTOKA XOTH.;
6. ConocTaBlieHH€e TaHHBIX CKEJIETHBIX Ta0MHIl ¢ MeToAuKOI SArosa B.B.;
7. ConocTaBlieHHE TaHHBIX CKEJIETHRIX Ta0mull ¢ MmeToaukoi Ilasmoa FO.M. mi1g maneix u
OOJIBIINX CKOPOCTEH..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoHcynpranuu HampaBlieHbl Ha TOJNyYE€HUE HWHAMBHIYATBLHOTO 3aJaHHs CTYACHTa II0
pazneny "OnpeaeneHne mapaMeTpoB 3aKUTIAHUS KUIKOCTEH"
2. KoHcynbTanu HampaBlieHbl Ha TMOJYYCHHE WHAWBUAYAIBHOTO 3aJaHUS CTYICHTA IO
pazneny "Temnoo0MeH Py KUTIEHUN KUIKOCTEH"
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3. KOHCyJIBTaI_[I/II/I HalpaBJICHblI Ha MNOJIYUYCHUC HWHAWBUAYAJIBHOTO 3alaHUA CTYACHTA I10
pazaeny "Kpuszuc TemnooTaauu npu KUIEHUH KUIKOCTEN "

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

3ariaHupOBaHHbIE PE3YJIbTaThl 00Y4YEHHUS 110
THCIUTIIIMHE
(B COOTBETCTBUH C pa3zieiioM 1)

Konpr
WHUKATOPOB

Howmep paznena

JUCUUILIUHEI (B

COOTBETCTBUH C
n.3.1)

1] 2] 3

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

3HATh:

METOJMKH PACUYETOB IMapaMETPOB 3aKUIIaHUS
JKUIKOCTEN

N/-2nk-3

HOMaI_HHee BaI[aHI/Ie/I/ICCJ'ICIIOBaHI/IC BJIMSHHUA JaBJICHHUA BOAbI HA
BCJIIMYUHY IPCACIIBHOrO NCPErpeBa 1rnpu €€ 3aKuiiaHum.
IToaroroBka oTyera O BBINOJHEHUM JOMAIITHETO 3aJaHHUs

Homamnee 3ananue/I[loctpoenne ydacTka KpUBOH KUTICHUS
AKHUJIKOCTEH Ha FOPU30HTAJILHOM LIMJIMH/IPE Pa3InYHOTO
AnamMeTpa. HOI[FOTOBKa OT4YETAa O BBIIIOJIHCHUHN JOMAIIIHEI' O
3aaHus

JomamHee 3amanue/Pacyer TeMieparypHoro Haropa u
KOOpAHMHATHI KaHaJla, B KOTOPOM MIPOUCXOUT 3aKUTIaHHE.
HOI[FOTOBKa OTYCTAa O BBIIIOJTHECHUHN JOMAIIIHETO 3a1aHUA.

MCTOAHUKU paCyY€TOB TCILNIOOTAAYH ITPU
KHUIICHUHN

N/I-2nk-3

I[OMaH_IHCC 3aI[aHHe/Pacqu TCIJIOOTAAYH IIPH ITY3BIPbKOBOM
KHUIICHUU. HOI[FOTOBKa OTYECTa O BBIIIOJHCHUU JOMAIIHETO
3aJaHus.

Jomamaee 3aganne/CorocTaBieHNE JAHHBIX CKEIETHBIX TaOJHIT
¢ meroaukoii [TaBnosa FO.M. 15 MasbIX U OOJBIIMX CKOPOCTEH.
[ToaroroBka oT4eTa O BBIITOJIHEHUH JIOMAIIHETO 33/IaHHUS.

Jomanrnee 3aganue/CoIocTaBieHNEe JAHHBIX CKEIIETHBIX TaOJIHII
¢ Metoaukoi Srosa B.B. Iloaroroska oruera 0 BEIIOJIHEHUU
JOMAaIITHET O 3aIaHusl.

MCTOOUKU pacy€TOB KpI/ITH‘IeCKOﬁ IIJIOTHOCTHU
TCIIJIOBOT'O MTOTOKA B PA3JIMYHBIX YCIIOBUAX

W12k

Jomamree 3aganne/CorocTaBieHNE JaHHBIX CKEIETHBIX TaOJIHII
¢ meroaukoii [TaBmosa FO.M. myist Manbix ¥ OOJIBIINX CKOPOCTEH.
ITonroroBka oT4ueTa O BBEIIIOJHEHNUH JOMAIITHETO 3aJaHUS.

I[OMaIJ_IHee 3a,[IaHI/Ie/COHOCTaBJ'ICHI/IC JaHHBIX CKCJICTHBIX Ta6J'II/II_I




¢ Metoaukoi Srosa B.B. IToaroroBka otuera 0 BLIIIOJIHEHUU
JIOMAIIHEro 3aJaHusl.

YMmern:

MIPUMEHATH COBPEMEHHBIE KOMITBIOTEPHbIE
MIPOrpaMMBbI NIPU pacyeTe KPUTHIECKON
IJIOTHOCTH TEIJIOBOTO MOTOKA

N/-2nk-3

HNowmamHee 3ananue/[locTpoeHre 3aBUCIMOCTH HCTUHHOTO
00BEMHOT0 MapoCcoIepP KaHus MOTOKA OT 3HAUCHUS
OTHOCUTEJIbHOW SHTAJIBIIMMU NTOTOKA XOTH. [IpoBepka oTtuera o
BBIIIOJIHEHUH JIOMAIIHETO 33JaHuUs.

Homamnee 3ananue/[loctpoenne ydacTka KpUBO KHIIEHUS
AKHJIKOCTEH Ha TOPU30HTAILHOM LIWJIMHAPE Pa3InIHOIo
AnamMeTpa. HOILFOTOBKa OT4YETAa O BBIIIOJIHCHUHN JOMAIIHEI O
3aaHMs

Jlomarinee 3aganre/ConocTaBiICHUE JaHHBIX CKEJICTHBIX TaOJIHII
¢ metonukoi [TaBnosa FO.M. niis MabiX U OOJIBIITUX CKOPOCTEH.
ITonroroBka oT4yera O BBEIIIOJHESHUH JOMAITHETO 3aIaHMs.

Jomamnee 3aganue/CoIocTaBieHNE JAHHBIX CKEIETHBIX TaOJIHII
¢ Metoaukoit Arosa B.B. [Toaroroska otyera 0 BBIIOJIHEHNU
JOMAaIITHEr o 3aaHusl.

MIPUMEHSITh COBPEMEHHbIE KOMITbIOTEPHBIE
IIPOrpaMMBbI IIPH pacyeTe MapaMeTpoB
3aKUNaHMS )KUIKOCTEH, TEIIO0TAauu U
KUIIEHUH

N/I-2nk-3

Jomamree 3aganue/ccneoBanme BIUSHUS JaBJICHHS BOJBI Ha
BEJIMYMHY MPEAEIBHOTO MEeperpena Npu €€ 3aKUIaHuH.
HOI[FOTOBKa 0OTYCTAa O BBIITOJIHCHUN JOMAIIIHEI O 3a1aHUS

Homamnee 3ananue/I[loctpoenue ydacTka KpUBOil KUITEHUS
AKHUJKOCTEN Ha TOPU30HTAILHOM LWJIMHAPE PA3IUYHOTO
nuamerpa. [loaroroBka or4era 0 BHIIIOJIHEHUH JOMAIIHETO
3aJaHus

HomamHee 3ananue/Pacyer TemneparypHoro Hamopa u
KOOpJIMHATHI KaHaila, B KOTOPOM IPOUCXOIUT 3aKUIIaHUE.
IloaroroBka oT4eTa O BHIOJHEHUH JOMAIIHETO 3a0aHMSL.

IMPOU3BOJUTE TCIIJIOBBIC paCYCThI DJICMCHTOB
CUCTEM OXJIQXJICHUS TETUIOBBIIEISIFOIIETO
o0opyIoBaHUS

N/1-2nk-4

Jomamree 3aganue/ccmetoBanne BIUSHUS JaBIICHHS BOJIbBI Ha
BEJIMYUHY MPEJEIbHOT0 NEPErpeBa Mpy €€ 3aKUIaHuu.
HO)IFOTOBKa OT4YETAa O BBIINIOJIHCHUU JOMAITHETO 3alaHUA
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Jomamnaee 3aganue/[locTpoenre ygacTka KpUBOH KUIICHHS
KUJKOCTEH HA TOPU3OHTAIHHOM LIMJIMHJIPE PA3IUYHOTO
nuametpa. [loaroToBka ot4yera o BBIIIOJIHEHUU JOMAIIIHETO
3a/1aHus

Jomaminee 3ananue/Pacyet TeMneparypHoro Harnopa u
KOOpAMHATHI KaHaJla, B KOTOPOM MPOUCXOIUT 3aKUIIaHUE.
[ToaroroBka oTyeTa O BHIIOJHEHUH JOMAIITHETO 3aJaHMUsL.

HomarHee 3ananue/Pacder TemnooTnaun npy My3bIpbKOBOM
kuneHuu. IloaroroBka oT4yera O BHITOJHEHUH JOMAIIHETO
3aJaHMsL.

Jomamnee 3ananne/ConocTaBieHue JaHHBIX CKEJIETHBIX Ta0JIUIL
¢ metonukoii [1aBnosa FO.M. miig Manbix U OOJIBIINX CKOPOCTEH.
[ToaroroBka oT4eTa O BHIOJHEHUH TOMAIITHETO 3aJaHMUS.

Jlomarmnee 3aaanre/ConocTaBiICHUE JaHHBIX CKEJCTHBIX TaOJIHII
¢ Metogukoii Arosa B.B. Iloaroroska oruera 0 BBIIIOJIHEHNUU
JIOMaINTHETro 3aaHus.
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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 yCII€eBAEMOCTH
2 cemecTp

®Dopwma peanuzaimu: [IpoBepka 3agaHus
1. UccnenoBanue BAUSHUSA JABJICHUS BOJIbI HA BEJIMUMHY MPEEIHHOTO MEperpeBa npu ee
3akumnanud. [ToAroToBka oT4eTa O BHIMOJHEHUH JOMAIITHETo 3ananus (JloMaiinee 3amanue)
2. IlocTpoeHue 3aBUCUMOCTH UCTUHHOT'O 0ObEMHOI0 MapOCOIepKaHUs TOTOKA OT 3HAUCHUS
OTHOCHUTEIIbHOW SHTAJIBIIMYU MTOTOKA XOTH. [IpoBepka oTueTa 0 BBIIIOJIHEHUH TOMAIIIHETO
3ananus. ({lomamrnee 3aganue)
3. I[locTpoeHue yyacTka KpUBOW KUIEHUS KUAKOCTEH Ha TOPU3OHTAIIBHOM LIUITUHAPE
pasznuuHoro auametpa. [loaroroBka oTyeTa 0 BHIIOJIHEHUH JoManHero 3ananus (Jomaiinee
3aJIaHHE)
4. Pacuer TeMIiepaTypHOIro Harmopa 1 KOOpJAUHATHI KaHajla, B KOTOPOM MPOUCXOIUT 3aKUTIaHUE.
[ToaroToBka oT4eTa O BHIIIOJIHCHUH JIOMAITHETO 3a/aHus. ([loMaliHee 3a1anue)
5. Pacyer TennooTnayuu npu my3blpbKOBOM KUIIEHUH. [10ArOTOBKA OTYETA O BBIIIOJIHEHUH
JoMarnrHero 3aganus. (Jlomanrnee 3amanue)
6. CormocTaBieHle JaHHBIX CKEJIETHBIX Ta0mul ¢ MeToaukon I1asimosa FO.M. mist ManbIx u
Oospmux ckopocteid. [ToaroroBka oTdera 0 BRIMOJHEHUH JOMAIIIHETo 3a1aHus. (JlomamnHee
3a/1aHUE)
7. ComocTaBieHIE JaHHBIX CKEJIETHBIX Tabmul ¢ MeToankoii Srosa B.B. [Toaroroska otuera o
BBITIOJIHEHHUH JIOMAITHETo 3a1anus. ([lomaiinee 3ananue)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

3auem c ouyenxoti (Cemecmp Ne2)
3auer ¢ oneHkoil OneHka ompenensieTcs MO COBOKYNHOCTH PE3yJIbTaTOB TEKYIIEro KOHTPOJISL
yCIIeBaeMOCTH B COOTBETCTBUU ¢ IlonoxkeHneM o OGauIbHO-PEUTHHIOBON cUCTEME Ul CTYIEHTOB
HNY «M5W1» B npunoxkenre K JUIIOMY BBIHOCUTCS OLIEHKA 3a 2 CeMecTp

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHbIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. 3axapos, C. B. Kpusznc Tennoornaun npy my3blpbKOBOM KHIIEHUH KHJIKOCTEN B KaHAIAX :
yuebHoe nocobue 1o kypcy "Temnoo0MeH u ruipoJuHaMUKa ABYX(Pa3HbIX MOTOKOB" MO
cnenuanbHocTH "llpombinuiennas terosHepretuka” / C. B. 3axapos, 0. M. [1aBnos, Mock.
sHepr. uH-T (MDOU TVY) . — M. : U3a-Bo MOU, 2005 . — 48 c. - ISBN 5-7046-1222-9

2. ITaBnos, FO. M. [leperpeBsl 1 3aKUIIaHUEe KUIKOCTEHN : yueOHOE TOCOOHE TI0 KypCy
"CrieriuanpHble BOIIPOCHI TEIJIO- U MaccooOMeHa" o crnenuanbHocT "[IpombliieHHas
teriosHepreTrka" / FO. M. I1aBnos, C. B. 3axapos, E. }O. bopucosa, Mock. suepr. un-r (MOU
TVY) .— M. : U3natenbckuii jom MBOU, 2007 . — 48 c. - ISBN 978-5-383-00015-1 .;
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3. [aBnoB., FO. M. JIokpU3UCHBIN TETNIOOOMEH M KPU3HUCHI KUTICHUS : YIeOHOE MOCOOUE MO Kypey
"CrernuanbHbIe BOIPOCHI TEIJIoMaccooOMeHa" 1mo HarpasieHuto "TemnosHepreTuka u
tertorexauka" / FO. M. [1aBnos, C. B. 3axapos, B. A. Illyraes ; pea. U. B. flkosnes ; Har. uccnen.
yH-T "MOU" . — M. : U3n-Bo MDU, 2015 . - 112 c. - ISBN 978-5-7046-1626-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=7701;

4. C. C. Kyrarenanze- "Teronepenaya npu konaeHcanuu u kurneaun", (M3, 2-e, non.u nepepaod. ),
W3znarenbctBo: "I"0CyAapCTBEHHOE HAYYHO-TEXHHUECKOE U3IaTeIhCTBO MAIMHOCTPOUTEIILHOM
mutepatypsl”, Mocksa, Jlenunrpan, 1952 - (234 ¢.)

https://biblioclub.ru/index.php?page=book&id=255768.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
4. Maitan Buneoxondepenuunu;

5. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. JnexTponHasi 6udsmmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHusa

Homep aynuropun,
HAHMEHOBAHMeE

OcHamenue

VY4eOHble ayAUTOpUH IS
IPOBEICHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIS

B-104-3, Yuebnas
ayauropus kag.
"TMITY"

napTa, CTOJ] IPENnoaBaTels, CTyJ, JOCKa
MEJI0Basi, KOMIIBIOTEPHAs! CETh C BBIXOI0M
B MIHTEepHET, MyJIbTUMETUIHBIN TPOEKTOP

VYyeOHble ayAUTOPUH IS
MIPOBEICHUS IPAKTUYECKUX

B-104-3, YueOHnas
aynuTtopus Kag.

napra, CTOJ nmpeuoaaBareiisd, CTyJl, OCKa
MCJI0Basi, KOMIILIOTEpHAsA CETh C BEIXOAOM

3ansatui, KP u KII "TMITY" B MIHTEepHET, MYJIbTUME IUIHBIN TPOEKTOP
YueOHbIe ayAUTOPUH IS I'-409, Yuebuas napTa, CTOJ MperoaBaTes, CTyJ, 10CKa
IIPOBEJICHUS ayauTopus MeJoBast
IIPOMEKYTOUHON
aTTecTalluu
[Tomermenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHON PabOTHI KomnbroTepHblit MUCbMEHHBIN, BeIIaJIKa ISl OJICKIbI,

YUTAJIBHBIN 3aJ1

KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
HHTEepHET, KOMIBIOTEP EPCOHANIBHBIMN,
MIPUHTEP, KOHTUIIMOHED

[Tomemenus ans B-104-5, CTOJI, CTYJI, IIKa( AJIs TOKYMEHTOB,
KOHCYJIbTUPOBaHUS [IpenogaBarenbckas KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
kad. "TMITY" HHTepHeT, KOMIIBIOTED NEPCOHANIBHBIN,
JIOKYMEHTBI, KypHaJIbl, KHUTH, y4eOHUKH,
nocoous
[Tomernienus nyst XpaHEeHUs B-02, Apxus CTEJUTAX JJISI XPAHEHUS KHUT, CTOJI JIJISI
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o0opyIoBaHUs U y4€OHOTO
VHBEHTaps

paboThI C TOKYMEHTaMHU, CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cneunansabie Bonpocsl TMO

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

[TocTpoeHue yyacTka KpUBOM KUIEHUS KUIAKOCTEH HAa TOPU30HTATBHOM IIMIIMHIPE PA3IMYHOTO
nuametpa. [loaroroBka otuera o BHINOIHEHUH JOMaIIHEro 3aaanus (Jomaminee 3aganue)
HccnenoBanue BIUSHUS AaBJICHUS BOJbI HA BEIMYUHY MPEEIIbHOTO IIeperpena mpu ee
3akunanuu. [ToaroroBka oTyeTa O BBINOJIHEHUH JoMaIIHero 3ananus ([Jlomaiinee 3aganue)
Pacyer TemneparypHOro Harmopa ¥ KOOpJMHATHI KaHalla, B KOTOPOM MIPOUCXOIUT 3aKUIIaHUE.
[ToaroroBka oT4eTa O BHIIIOJHEHUH JIOMAITHETO 3aanud. ([lomaiinee 3aianue)

Pacuyer Terootnaun npu my3bIpbKOBOM KHUIEHUU. [10r0TOBKA OTYETA O BBIOJIHEHUU
JnomMaiHero 3aganust. (lomaiinee 3agaHue)

[TocTpoeHue 3aBUCUMOCTH HCTUHHOTO OOBEMHOT'0 TApOCOIEP>KaHUs TOTOKA OT 3HAYEHUS
OTHOCHUTEIIEHOM SHTAIBIIMH MTOTOKA XOTH. [IpoBepka oT4eTa 0 BEITIOJHESHUH JIOMAIITHETO 33 aHHMs.
(domamnnee 3amanue)

ConoctaBneHue TaHHBIX CKEJNETHBIX Tabmull ¢ metoaukoii Srosa B.B. [TogroroBka otyera o
BBITIOJIHEHHUH JIOMAITHEro 3a1anus. (Jlomaiinee 3axanue)

ConoctaBneHue TaHHBIX CKENEeTHBIX Tabnull ¢ metoaukoii [Tapnosa FO.M. miig Manbix u
Oosbiux ckopoctei. [ToaroroBka oTuera 0 BRIMOIHEHUH JOMAIIHETo 3aaaHus. (JlomamrHee
3aJIaHHE)

Buja npomexyTouHOI aTTecTAaMU — 3a4€T C OLICHKOM.

WNnnexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurmimHb KM: L 2 3 4 S 6 !
paznena Henens 3 5 7 9 11 13 15
KM:
1 Omnpenenenue napamMeTpoB 3aKUIaHUs
KUAKOCTEN
11 ®da30BbIe IEPEX0/IbI U (ha30BbIE + + + + + +
JarpamMmbl BELIECTB
[TapooOpa3zoBanue B 00beMe eperpeToit
12 KUAKOCTU (TOMOTEHHOE + + +
3apOIpIIIe00pa30BaHUE)
[TapoobpazoBaHue Ha TBEpAOH
1.3 MOBEPXHOCTH (TETEPOTEHHOE + + +
3apo/IbIIIe00pa3oOBaHuUE)
2 TennooOMeH pu KUTIEHUHN KUIKOCTEH
21 MeTtonuku pacuera TEMJIO0TAAYN IIPU + + + + + +
KHUIIEHUU
3 Kpusuc Terioorjaun npu KUIEHUN
KUAKOCTEN
31 Meroauku pacyeTa KpUTUYECKOU + + + + + + +
IUIOTHOCTH TETUIOBOTO MOTOKA B KaHAJIAX
Bec KM, %: | 14 14 14 14 14 14 16

15



16



