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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHnoBaHue o6pa3oBaTejibHOI NporpaMMel: JHeproodecneyeHue NpeAnpuaTuii. BelcokoTemneparypHsble
npouecchbl M YCTAHOBKH

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CUCTEMBI TEIVIOCHABXEHUSA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

6 cemecTp - 123,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

; = CeeaeHna o snagensue L3N M3K i IO.B'

; it Bnageneyu ABOpoOBCKWA HO.B. o
HpeHOI[aBaTeJ]B * MO WaenTudmKaTop H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I
COI'TACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBogutens L) manene Kuiapa B.0.
O6pa3OBaTeJ'ILHOI/I HpOFpaMMI)I * Mall ¢ WaeHTUdMKaTOP R429f7b35-KindraV0O-2c9422f7 BO KI/IHI[pa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Poranes A.H.

WaenTndukatop

Rb956bad4-RogalevAN-6233a28b

A.H. Poranes




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ilesb ocBOEHUSI AUCHMILIMHBI. U3YUCHHE CTPYKTYPbl CUCTEM TEIUIOCHA0XKEHUS, TIPUMEHSFOIIUXCS

OCHOBHBIX CXEMHBIX

pemeHuii "

o0opyioBaHus,

TEOPETUYECKUX

OCHOB u IMPpUHIUIIOB

(YHKIIMOHUPOBAHUSI ITUX CHCTEM, OCHOB HX pacueTa, HM3Y4YCeHHE IIOKa3areseld, XapaKTepU3yIOIIUX
OHEPreTHUECKYIO YPPEKTUBHOCTh 3TUX CHCTEM. .

33[{3‘11/1 AUCHHUITIMHbI

- U3yYEHUE CTPYKTYPhI CUCTEM TEIUIOCHAOKEHUS, TPUMEHSIOIIMXCS CXEMHBIX PEIICHUN U
000py/10BaHUs CYIIECTBYIOMIUX CUCTEM TEIUIOCHAOKEHUS;

- N3YYCHHE TEOPETUIECCKIX OCHOB U MPUHITUTIOB ()YHKIIMOHUPOBAHUSI CUCTEM TEIUIOCHAOKEHUS;

- 03HaKOMJICHHE C METOJ]aMH U CIIOCO0aMH perylIHpOBaHUs TEIJIOBON HArpy3KH,
MPUMEHSIOIIUMUCS B CUCTEMAX TETUIOCHAOKEHUS;

- U3y4YEeHHE OCHOB pacueTa CUCTEM TEIUIOCHAOKEHUSI.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
JKCIUTyaTaIlid 0OBEKTOB
TEIUIOPHEPTETHKH U
TEIJIOTEXHUKHU

N/1-1nk-1 Cnocoben
UCIIO0JIb30BaTh HOPMATHBHYIO
JOKYMEHTAIUIO TIPU
pa3paboTke 00BEKTOB
TETUIOOHEPTETHKH U
TEIUIOTEXHUKH

3HaThb.
- KJ'IaCCI/I(I)I/IKaI_[I/IIO, XapaKTCP U3BMCHCHHA
TCIIJIOBBIX HAI'PY30K U METOJbI UX pacyeTa.

I1K-1 Cniocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
SKCIUTyaTalluu 00bEKTOB
TEIJIO3HEPTeTUKU U
TETJIOTEXHUKHU

W -2nk-1 [IpuauMaet yuactue
B pa3paloTke
NPUHIUIHATIBHBIX CXEM U
000py0BaHus 151 OOBEKTOB
TEIJIOPHEPTETUKU U
TEIJIOTEXHUKHU

3HATh!
- OOLIYIO CTPYKTYpPY CUCTEM
TEIIOCHA0KEHUS1, IPUMEHSIOLIUECS
CXEMHbIE pelIeHus, 000py10BaHNE
TEIUIOBBIX CETEH U TEIUIOBBIX MYHKTOB;
- TEIUIOBBIE CXEMBI TEIUIOBBIX ITYHKTOB.

YMETh!
- IPOBOAUTE THAPABINYCCKUC U TCIIJIOBBIC
pacyeThl TEIUIOBBIX CeTeH;

- OTIPENIENSITh TETUIOBBIE HArPY3KH
notpeOuTenei.

[TK-1 Crnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
AKCIUTyaTaIllui 00bEKTOB
TEIJIO3HEPTeTUKU U
TCIIJIOTCXHUKHN

N-4nk-1 [IpuHuMaer yuactue
B OLICHKE DHEPreTUYECKON

3¢ (HeKTUBHOCTH OOBHEKTOB
TEIJIOOHEPTETUKH U
TEIIOTEXHUKHU

3HaTh:

- TEOPETUYECKUE OCHOBBI U IIPUHIIUIIBI
(GYHKIIMOHUPOBAHUSI CUCTEM
TEIUIOCHA0KEHUS], METOIbI PEryJIMPOBAHUS
TEIJIOBBIX HAIPY30K.

YMETB:
- OIIPEACIIATh OCHOBHBIE MI0KA3aTen

SHEpPreTHUecKoi 3P PEeKTUBHOCTH
TEIUIOBBIX CETEH, IPOBOIUTH PacyeT
PEXKUMOB PaOOTHI TETJIOBBIX MYHKTOB U
norpeOuTenei.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
OueproobecneueHue npennpusTuii. BeicokoTemneparypusie mporecchl u ycranoBku (nanee — OITOID),
HarpasjeHus noarotopku 13.03.01 TermmosHepreTnka U TEINIOTEXHUKA, YPOBEHb 0Opa30BaHMsI: BBICIIICE
oOpa3oBanue - OakaigaBpuar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaJTN(UKAIMOHHON PaOOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 Hasnauenue, coctaB u 18 6 4 - 4 - - - - - 10 - Iloozomogka K meKywemy KOHmMpOJiio:
o01mas kmaccuduKars H3yuenue mamepuanog iumepamypnolx
cUCcTEM UCIOYHUKOB:
TEIJIOCHA0KEHUS [1], 85-114
MIPOMBIILICHHBIX [2], 85-114
IPEAIPUATUN U KUIIBIX
palioHOB.
1.1 Hasnauenne, cocras u 18 4 - 4 - - - - - 10 -
0011as KiIaccupuKaIms
CUCTEM
TEIUTOCHAOKEHHS
MIPOMBITIICHHBIX
IPENIPUATHN U 5KHUIIbIX
palioHOB.
2 Krnaccudukanms u 24 4 - 4 - - - - - 16 - Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
pacueT TeIIOBhIX W3y4yenue marepuaina 1o pasieny
Harpy3oK JJis "Knaccugukanus u pacyeT TEIIOBBIX HATPY30K
norpeduTenei IS moTpeduTenel TeroTsl. Onpesenenre
TernoTel. OnpeneneHue TOJIOBOTO Pacxo/ia TEIIOTHL." MOATOTOBKA K
TOJIOBOTO pacxojia BEITTOJTHEHUIO 33JJaHUH Ha MTPAKTHYECKIX
TEIUIOTEHI. 3aHATHUIX
2.1 Knaccudpukarnus u 24 4 - 4 - - - - - 16 - Tloozomosxa Kk meKkywemy KOHmpo.iio:

pacyer TeIIOBBIX
Harpy3oK Juis
notpeouTenen
TeroThl. OnpenesneHne
TO/IOBOTO pacxoja
TETJIOTHI.

IToBTOpenune maTepuana 1o pasaeny
"Kiaccuukanus 1 pacueT TeIIoBbIX Harpy30K
Jutsl IoTpeduTeeit TemnoTel. Onpenenenne
TOJIOBOTO pacxoja TeIuIOThHL."

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
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[1], 58-79
[2], 58-79

3 PerynupoBanue 24 16 Ilo020mosKa K npaKkmu4eckum 3auamuam:
OTITyCKa TETJIOTHI B W3y4yenune marepuaina 1o pasjaeny
cucreme "PerymmupoBaHue OTITyCKa TEIUIOTHI B CHCTEME
TETIIOCHAOKEHNUS TETIOCHAOKEHNS IPENPHUATHH 1 KHUIBIX
MPENNPUATHH U )KUIIBIX palioHOB. MeToAbl peryIupoBaHus TEMIOBBIX
paiioHoB. MeToabl Harpy30K." MOATrOTOBKA K BHIITOJHEHUIO
perynupoBaHus 3a7aHUH Ha IPAKTHIECKUX 3aHATHIX
TETJIOBBIX Harpy3oK. Ilo0z0mogKa K mekyuiemy KOHmMpoJio:
3.1 PerymupoBanmue 24 16 [ToBTOpEHUe MaTepHaa o pasaeny
OTITyCKa TEIUIOTHI B "PerynupoBaHue OTITyCKa TEIUIOTHI B CHCTEME
CHCTEME TETUIOCHA0KEHNUS IPENPHUATHH U HKHUIIBIX
TEIJIOCHA0KEHUS palioHOB. MeToabl peryIupoBaHus TEILIOBBIX
HOPEINPUSITHN U KHUIBIX Harpy3ok."
paiioHOB. MeTobI H3yuenue mamepuanoe 1umepamypHbix
perynupoBaHus UCIOYHUKOG:
TEIIOBBIX HArPY30K. [1], 116-166, 169-170
[2], 116-166, 169-170
4 LentpansHble u 24 16 Iloozomoeka K meKyuiemy KOHmMPOJIio:
WHIIUBHyaJIbHbBIE IToBTOpEHNe MaTepuaa Mo paszaery
TETIOBBIE ITyHKTHI. "lleHTpaJibHBIE U HHAWBHUIyaIbHBIE TETIJIOBBIE
CXeMBbl, PeKUMBI MyHKTBL. CXEMBI, PeKUMBI pabOTHI U 001aCTH
paboThI 1 00MacTH npuMeHeHnus"
[IPUMEHEHHS 110020mogKa K NpaKmuuecKum 3auAMuam:
4.1 LlentpanbHbie 1 24 16 N3yueHnne marepuana no pasueny
HWHJABHUAYaJbHbIE "[leHTpanpHbIe U HHANBUAYAIbHBIC TEIIJIOBBIC
TEIJIOBbIE IIYHKTHI. IyHKTBL. CXEeMBI, PeXUMBI paboThI U 00IaCTH
TemnoBble IpUMEHEeHNs" TOATOTOBKA K BHINOIHEHHIO
MPUHIUITHAIBHBIE 3a7aHUH Ha IPaKTHYECKUX 3aHATHIX

CXEMBI, PE)KUMBI
paboTHI 1 00IaCTH
MIPUMCHCHUSI.
TemnoBsie ceTn
BOJISIHBIX CHCTEM
TEII0CHAOKEHHUS.
Knaccudpukanus,
napameTpsl, CXeMBI,
KoHpHUrypanus u

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 262-263, 266-269, 278-286, 292-304
[2], 262-263, 266-269, 278-286, 292-304




000pyI0BaHUE

5 I'uppasnmueckne 24 16 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
pacyeTsl TeIUIOBBIX [ToBTOpEeHe MaTepuaa o paszaety
ceTei. "I'uapaBnudeckue pacyeTsl TEIIOBBIX CETEH.
[Tse30MmeTpHIecKue ITre3omeTprueckue rpadukn, rUApaBINIECKIC
rpa¢uKmy, pexxumbr"
THIPaBINYECKHEC I10020mo6Ka K npaKmuueckum 3auAMuaM:
PEKUMBI N3zy4yenne marepuana 1o pasaeny
5.1 TunpaBmiraeckue 24 16 "I'napaBiaudecKue pacyeTsl TEIIOBBIX CETEH.
pacyeTsl TEIUIOBBIX ITre3omeTprueckue rpadukn, rUApaBINIECKIC
CeTeH. pexuMbl" TIOATOTOBKA K BBITIOJIHEHUIO 3aJaHUI
[Tbe30mMeTprueckue Ha NPaKTHYECKUX 3aHATUIX
rpaduky, H3yuenue mamepuanog 1umepamypnolx
THJIpaBINYECKHIE UCIOYHUKOB:
PEKUMBI [1], 182, 186-208, 216-241
[2], 182, 186-208, 216-241
6 Temnon3onsOHHbIE 24 16 I10o020mo8Ka K npaKkmu4eckum 3auamusam:
KOHCTPYKIINH W3yyenne marepuana 1o pasaeny
TpyOOIIpOBOIOB "Teron30AMOHHbIE KOHCTPYKIAN
TEIJIOBBIX CEeTeH 1 TpyOOIIPOBOZOB TETIOBBIX CETEH 1
000pyIOBaHUSI CHCTEM 000pyIOBaHUsI CHCTEM TETIIOCHAOKEHUSL.
TETIIOCHAOKEHNSL. TemoBoii pacuer, BEIOOP ITapaMeTpoB
TemnnoBoii pacuer, TETJIOBON M30JIAUK" TTOATOTOBKA K
BBIOOp MapamMeTpoB BBITIOJTHEHUIO 3a/IaHUM HAa MPAKTHYECKUX
TEIIOBOM HU30JIIUHN 3aHATUAX
6.1 Tennon3onauoHHbIe 24 16 H3yuenue mamepuanog 1umepamypHbix
KOHCTPYKIIUH UCIMOYHUKOG:
TpyOOIIPOBOIOB [1], 320-322, 341-352
TEIUIOBBIX CETEH U [2], 320-322, 341-352
000pyIOBaHUSI CHCTEM
TETIIOCHAOKEHNSL.
TemnnoBoit pacuer,
BBIOOD IapaMeTpoB
TETIOBOH M30JISALINH
7 [lepcnekTuBHBIE 24 16 Ilodz0mogKa K meKyuiemy KOHmpoio:
TEXHOJIOTUH JJIS [ToBTOpEHNEe MaTepuaa o pasziery
CUCTEM "[lepcrieKTHBHBIE TEXHOJIOTHH ISl CHCTEM
LEHTPaIN30BaHHOTO LEHTPAIN30BaHHOT'O TEIJIOCHAOKEHUSI.
TEIUIOCHAOKEHHS. 3apy0OeskHasi MPaKTHKa U OTEUECTBEHHBIE
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3apy0exxHas MpaKTHKa
U OTEYECTBEHHBIE
pa3paboTKu.

7.1

IlepcriexTHBHBIC
TEXHOJIOTUH JJIs
CHCTEM
LEHTPAIN30BaHHOTO
TEIUIOCHAOKEHHUS.
3apy0OesxHas IpaKTHKa
U OTEYECTBCHHbBIE
pa3paboTKu.

24

16

pa3pabotku."
IToo2omoeka Kk ayOumopHuvimM 3aHAMUAM:

[IpopaboTka JIeKIuu

3a4eT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

180.0

28

28

0.3

106

17.7

Hroro 3a cemecTp

180.0

28

28

0.3

123.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hasnauenue, cocmas u 0bwias kiaccuduxayus cucmem menaociadicerust NPOMbIULICHHbLX
NPEeOnpUAIMULL U JHCUABIX DAUOHOE.

1.1. Haznauenwue, coctaB 1 o0mmas Kiaccu(pukanusi CHCTEM TeTUIOCHA0KEHUS MPOMBIITUICHHBIX
NPEANPUATHI U )KUIIBIX PAalOHOB.

Hasnauenue, cocraB u oOmias kiaccu(UKAMs CHUCTEM TEIJIOCHAOKECHHS MPOMBIIIIICHHBIX
NpPEANPUITHA W KWIbIX paiioHoB. Knumatnueckue mnapamerpsl (I'COIl) m wx BiIusHHE Ha
CTPYKTYpPY CHCTEM TeIuIocHaOkeHus1. TerIoOHOCUTENN CUCTEM TEIJIOCHAOKEHHUS, UX IOCTOMHCTBA U
HepocTaTKu. TpeboBaHUs K KaueCTBY U MapaMeTpam TEIJIOHOCUTEIEH. .

2. Knaccuduxauus u pacuem mennoswlx Hazpy3ok oas nompebumenen meniomol. Onpeoenenue
20008020 pacxo0d Menjiomol.

2.1. Knaccudukanus u pacueT TEIJIOBBIX HArpy30K /Uil oTpeduTeneil Temnorsl. OnpenencHue
rOJI0BOT0 pacxo/ia TEIIOThI.

Knaccugukarus u pacyer TEIUIOBBIX HArpy30K Ui MOTpeOuTeNneil TeroTel. MeToapl pacdera
TEIUIOBBIX HAIPy30K M0 YKPYIHEHHBIM NOKa3aTessiM. OnpenencHue roqoBoro pacxoaa TeIoThL..

3. Pecynuposanue omnycka meniomol 6 cucmeme menioCHa04CeHus npeonpUusmuLl U JHCUablx
pationos. Memoobi pe2yiupo8anus mensiogblx Ha2py3oK.

3.1. PerynupoBaHue OTITycKa TEIUIOTHI B CUCTEME TETIOCHAOKEHHSI IPEIIPUATHI U HKUITBIX
palioHOB. MeTo/bl peryaupoBaHus TEIJIOBBIX HATPY30K.

PerynupoBanue oTIycka TEIJIOTHI B CHCTEME TEIUIOCHAOXKEHUS NPEANPUATHNH M KUJIBIX
paliloHOB. MeToapl  peryauMpoBaHus TEIUIOBOM  Harpy3ku. lleHTpanbHOe  KayeCTBEHHOE
peryjaupoBaHUE OTONMUTEIBHOM TEIJIOBOM HArpy3Kd B BOJSHBIX CHCTEMAax OTOIUICHUS 3JaHUS.
['paduku u3MeHEHHs TemIepaTyp pacxojila CETEeBOM BOJbI MPU KaueCTBEHHOM PEryJIHpOBAaHUU
TEIUIOBOM  HArpy3Kd  JUid  JKWIbIX,  OOLIECTBEHHBIX,  aJMHUHUCTPATUBHO-OBITOBBIX U
MIPOU3BOACTBEHHBIX 3JaHUM. PerynupoBaHue pa3HOPOAHOW TEIUIOBOW HAarpy3kd B BOJSHBIX
CUCTEMAaxX IIEHTPAJIN30BaHHOTO CcHaOkeHus. Mcronb3oBaHME ypaBHEHHUS XapaKTEPUCTHKHU
OTOMUTENIbHBIX CHUCTEM i1 OIEHKM KadecTBa TEIUIOCHAOXKeHUsT W pacueTa OTKJIOHEHUS
(dakTUYeCKUX  pEXUMOB  MOTPEeOJEHUS  TEIUIOBOM  DHEPrMM B BOASHBIX  CHCTEMax
LEHTPAIN30BaHHOTO TEIUIOCHA0KEHUS. .

4. llenmpanvhsie u uH()ueu()yaﬂbeze menJjiosvle NYHKmbl. CxeMbl, pPeEHCUMDBL pa60mbz u obnacmu
NpUMEHEHUA

4.1. llenTpanbHble M UHAUBUYalbHbIE TEIJIOBBIE MYHKTHI. TeMIoBble NPUHLIUINATIbHBIE
CXEMBI, peXHMbI pab0ThI M 00JaCTH MPUMEHEHUS. TemIoBble CETH BOISHBIX CUCTEM
teruiocHabxkeHus. Kinaccuduxkaius, napameTpsl, CXeMbl, KOHQUTypaus 1 000py10BaHHe

[lenTpanbHble U MHAWBUYAIbHBIE TEIUIOBBIE YHKTHI. TeIIOBbIE IPUHIUIINAIBHBIE CXEMBI, UX
o0yacTu TpUMEHEHMs, PEXKHUMbl PaOOTHl TEIUIOBBIX IMYHKTOB, OCOOEHHOCTH pacuera U BbIOOpa
oOopynoBanusi. TpyOompoBozbl, apmaTypa, o00OpylOBaHME TEIUIOBBIX ceTed. Cxembl U
KOH(UTypaluu TerioBbIX ceTeil. KoMmencamus reMnepaTypHbIX YAJTUHEHUH. .

J. Fudpaeﬂuuecme pacyembsl meniosvix cemeil. Ilvezomempuueckue epaabuku, ZMC)DCZBJZI/llleCKI/le
PEACUMDL

5.1. 'mapaBiuyeckue pacyeTsl TEIUIOBBIX ceTeil. [Ibe3omeTpudeckue rpaguxy,
TU/IPABINYECKHUE PEKUMBI



['mapaBianueckue pacueTsl TEIIoBbIX cerel. [Ibezomerpuueckue rpaduku, THAPaBIMYECKUE
pexxumbl. CoBpeMeHHblE MH(OPMAIMOHHO-PACYETHBIE MPOTPaMMHBIE KOMIUIEKCHI JUIsl pacueTa |
aHanmu3a pPEeKUMOB pabOThl TEIUIOBBIX ceTei. BBIOOp CETEBBIX M MOAMUTOYHBIX HACOCOB JIJIS
BOJSIHBIX TEIUIOBBIX ceTe. OnpeneneHue 3aTpar JIEKTPO3HEPTHMH Ha TPAaHCIOPTHUPOBKY CETEBON
BOJIBL..

6. Tennouzonayuuonnvle KOHCMPYKYUU I’I’ll?V6OI’ll?060006 Menioebix cemell u 060DV@0661H1/[}1
cucmem mennocHabicenus. Tennosou pacdem, 6bl6OD napamempoes Meniosoll uzouAayuu

6.1. Ternon3omsIMOHHBIE KOHCTPYKIIUU TPYOOIPOBOIOB TEIIOBBIX CETEH U 000pyn0BaHUs
cucteM TeriocHa0xenus. TernoBoii pacyer, BBIOOP MapaMeTpoB TEILIIOBOM U30JIALIUN

CriocoObl MPOKJIAJKK TEIUIOBBIX ceTed. Ternaou30asSMOoHHbIe KOHCTPYKLIUU TpyOOIpOBOIOB
TEIUIOBBIX CeTel M O0OPYHOBaHMS CHCTEM TEIUIOCHAO)KeHUs. TeroBoil pacdyer TEIUIOBBIX CETEH.
TemoBsie notepu. CoBpeMeHHbIE TUIIBI TEIIOU30JISILIMKA TPYOOIIPOBOIOB TEIIJIOBBIX CETEH. .

7. Hepcnekmueﬂble MEXHON02UU OISl CUCTNEM uermpaiu3068aHHO20 MENIOCHADICEHUA.
3CIDV6€.?!CHCI}Z npakmukKa u onie4ecneeHHble paspa60m7<u.

7.1. [lepcieKTUBHBIE TEXHOJIOTMH JUIsSl CUCTEM LIEHTPAIIM30BAHHOIO TEINIOCHA0KEHMS.
3apyOexHasi MpakTUKa U OTEYECTBEHHBIE Pa3pabOTKH.

[lepcrieKTUBHBIE TEXHOJOTMHU JII CUCTEM LIEHTPAJIM30BAHHOTO TerulocHa0keHus. CucreMsl
TeruiocHabxeHus 4 u 5 nmokosieHus. 3apyOekHas MPaKTUKa U OTEYECTBEHHbBIE Pa3pabOTKH..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacyer sHepreTHUecKuxX moka3aTesiel ra3oTypOuHHBIX U napora3oBeix TOLl. Pacuer
HHEPreTUUYECKHX MOKa3aTesel yTuin3annoHHbix TOLl, onpeaenenne 5KOHOMUN TOTUIMBA TPU
rncnonb3oBanuu BOP.;
2. Pacuer TemaoBBIX HATPY30K JIJIsl TPOMBIIIUIEHHBIX 1 KOMMYHAJIBHO-OBITOBBIX
notpebureneil TermaoTel. MeTo pacdeTa OTOMUTENBHON TETIOBOW HATPY3KHU IO
YKPYITHEHHBIM ToKazaresim. OrnpeeneHe rojloBoro pacxoaa TerioThl.;
3. l'uapaBnuyeckuit pacyeT BOASHBIX IBYXTPYOHBIX TEIUIOBBIX ceTeil. Pacuer
TUJIPABIIMYECKUX PEKUMOB TEIUIOBBIX CETEH.;
4. TenoBo# pacyeT TEIUIOU30JISIIIMOHHON KOHCTPYKIIUU TPYOOIIPOBOIOB TEIUIOBBIX CETEH;
5. KomOunupoBaHnHas BeIpab0OTKa TETUIOTHI 1 dekTpodHepruu Ha TOLl. Onpenenenne
SKOHOMUH ToruMBa Ha TOL] mo cpaBHEHMIO C pa3AebHBIM MPOU3BOJICTBOM TEIIOBOW U
ANEKTPUYECKON JHEPTHUM.;
6. Pacuer pexxumoB pabotsl TOL] ¢ ncnonb30BaHneM AHarpaMM PEXKUMOB U DHEPTeTUUECKUX
XapaKTEePUCTUK TETIIO(UKAIIMOHHBIX MMAPOBLIX TYypOUH. PacueT BcrioMoraTenbHbIX JIEMEHTOB
TEIUIOBBIX CXeM HCTOYHUKOB TEIUIOCHAOKEHUSL. ;
7. Pacuer TemnepaTypHbIX Ipa)KOB CUCTEM TEIIJIOCHA0KEHUS ITPU Kau€CTBEHHOM METO/IE
perynupoBaHus MoTpeOuTeneil. Y paBHEHUE XapaKTEPUCTUKUA OTOMUTENBHBIX CUCTEM.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena aucruruinHse (B

O11eHOYHOE CPEICTBO

3armiaHupOBaHHbIE PE3YAbTAaThl 00YUYEHUS 110 JUCLUILUINHE Kompt
p pesy i S A COOTBETCTBHUU C 11.3.1) (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBHH C pa3aesioM 1) WHMKATOPOB
1]/2|3]4]5]6]7
3HaTh:
KJIacCU(UKALIMIO, XapaKTep U3MEHEHHsI TETIJIOBBIX HATPY30K U METO/IbI KonTponbHas
WJI-1nk-1 +
UX pacyera pabora/KM1
TEIJIOBBIE CXEMBI TEIUIOBBIX MYHKTOB KonTponbHas
pabora/KM?2
W-2rik-1 +
KonTponbshas
pabora/KM3
OOIIYI0 CTPYKTYPY CHCTEM TEIUIOCHAOKEHUS, TPUMEHSIOIUECS KonTponbHas
CXEMHBIE PEIICHHS, 000PYA0BaHUE TETIOBBIX CETEH U TETIJIOBBIX N/I-2mx-1 + pabora/KM1
MTYHKTOB
TEOPETUYECKHE OCHOBBI U MPUHIUIBI (PYHKIIMOHHUPOBAHUS CUCTEM ViJI-4 + KonTponbHas
-Ank-1
TEIUIOCHAOXKEHU S, METOJIbI PETYJIUPOBAHUS TEIUIOBBIX HATPY30K pabora/KM?2
YMersb:
OTIpe/IEIIATh TEIIOBBIE HATPY3KU OTpeduTeneit KonTponbHas
W-2nk-1 +
pabota/KM1
MPOBOINTH THAPABIMYCCKHUE U TETUIOBBIC PACUETHI TETUIOBBIX CETEH KonTponbHas
W-2nk-1 +
pabora/KM4
OTIpe/IEIISATh OCHOBHBIE [TOKA3aTEIH SHEPreTH4eckoi 3 (HEeKTUBHOCTH KonTponpHas
TEIUJIOBBIX CETeH, MPOBOIUTH pacUyeT PEKUMOB paOOTHI TETLIOBBIX pabota/KM?2
MyHKTOB M MOTpeOuTENeH W]T-Anc-1 L
KoHntponbHas
pabora/KM3

11




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
6 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. KM1 (KouTtpomnbHas pabora)
2. KM2 (KonTtposnbpHas paboTa)
3. KM3 (KonTponbhas paboTa)
4. KM4 (KontpomasHas paboTa)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No6)
HToroBas olleHKa YYUTHIBACT OLCHKH, TOJIYYCHHBIC 32 KOHTPOJIbHBIC MEPOIIPHSITUS U 3aUeT

B numiom BeICTaBIsIeTCS OLICHKA 32 6 CEMECTp.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M IJIEKTPOHHbIE U3IAHUA:

1. Cokomnos E.f.- "Temmodukarus u termnossie cet", M3garensctBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011669.html;

2. Cokornos, E. {. Termnodukanus v TEMIOBBIE CETH : YI€OHUK ISl By30B MO HAIIPABICHUIO
"Terutoauepreruka" / E. S1. Cokonos . — 9-e usn., crep . — M. : U3garensckuii njom MOU, 2009 . —
472 c. - ISBN 978-5-383-00337-4 .

http://elib.mpei.ru/elib/view.php?id=5312.

5.2 JIMueH3MO0HHOE 1 CBOOOIHO pacnpocTPpaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. CIO "TIpomerteit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cuctema cemeiictra Linux;

4. Buneoxondepenuuu (Maiinn, Coepmxas, BK u mp).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. ba3za nannbix Web of Science - http://webofscience.com/

3. ba3za nannbix Scopus - http://www.scopus.com

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HaHMeHOBaHHe
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Y4eOHble ayAUTOpUU IS
MPOBEACHUS JIEKIIMOHHBIX
3aHATHI U TEKYIIETO
KOHTPOJIS

I'-406, Yuebunas
ayIUuTOpHUs

napTa, CTOJ MpenoaBaTes, CTyJ, J0CKa
MeJIOoBasi, KOMIIbIOTEPHAS CETh C BBIXOJOM B
HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
JKpaH

VYyeOHbIC ayIUTOPUU IJIS
MPOBEACHUS TPAKTUYECKUX
saastuii, KP u KII

I'-408, YuebHas
ayIUTOpUs

rapTa, CTOJ NpernojaBareis, CTyl, 10CKa
MEJIOBAsI, MYJIbTUMEIUUHBIA POEKTOP,
JKpaH, JOCKa MapKepHas

VY4eOHble ayAUTOpUHN IS
HPOBEICHUS

I'-408, Yuebnas

napra, CTOJ nperuoaaBareid, CTyJl, JOCKa

ayJTUTOpUs MeJIOBas, MyJbTUMEIHHHBIN IPOCKTOP,
MIPOMEKYTOUYHOMN JKpaH, I0CKa MapKepHas
aTTeCTalui
ITomemenus nis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHOM paOOThI Jleknmonnas IMUCHbMEHHBIN, BEIIAIKA JIS OJEKIbI,
ayIUTOpUs

KOMITbIOTEpHAs CETh C BbIX0J0M B MHTEpHET,
KOMIBIOTEP MEePCOHATBHBIN, IPUHTED,
KOHJTUIIIOHED

Ilomentenus st
KOHCYJIbTUPOBAHUS

B-204, Kabuner
COTPY/AHUKOB Kag.
HHTC n

cTeJUIaX, CTOJI MperoaBaTess, CTOJ s
OPT'TEXHUKH, CTYJ, IKa( ISt TOKyMEHTOB,
mKad I 0J1e3K b, KOMITBIOTEP
MIEPCOHAIIbHBIN, TPUHTEP, XOJIOAMIBHUK

[TomeneHus st XpaHEeHUs
000py10BaHUS U Y4€OHOTO
WHBEHTAPs

B-206, Kabuner
COTPY/AHHUKOB Kag.
HHTC n

CTyJ, Kad U1si TOKyMEHTOB, CTOJ
MACbMEHHBINA, KOHAUIUOHED, TUIIIIOMHBIE
KypCOBBI€ pabOThI CTYICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CucteMblI TEIJIOCHAOKECHUS

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KMI (KontponbHas paboTa)
KM-2 KM2 (KonTpoabHas padboTa)
KM-3 KM3 (KontponbHas paboTa)
KM-4 KM4 (KouTposibHas paboTa)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnpexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
Haznauenue, coctaB u 00mast Kaccuukamnus CucTeM
1 TEIIOCHA0KEHUS IPOMBILIUIEHHBIX MPEIIPUATHI U )KUIIBIX
paiioHOB.
Hasnauenue, coctaB u o0mias kiaccuuKkanus CUCTEM
11 TEIIOCHA0KEHUSI IPOMBILLUIEHHBIX MTPEANPUATHH U KHUIIbIX +
parioHOB.
Knaccugukarus u pacyet TEIIOBBIX HATPY30K IS
2 notpebuteneit rernorsl. OnpeaeneHre rogoBoro pacxoaa
TEIJIOTHI.
Knaccugukaius 1 pacyet TEIIOBBIX HATPY30K IS
2.1 noTpedureneit TeroTel. OnpeeneHne rogoBoro pacxoia +
TEIIOTHI.
PerynupoBanue oTmycka TEMJIOTHI B CHCTEME
3 TEIIOCHA0KEHUS IPEANPUITUNA U )KUITBIX pailoHOB. MeTo bl

pPEryjanpoBaHus TCIIJIOBBIX HAI'PY30K.

PerynupoBanue oTiycka TEIIOTH B CUCTEME
3.1 TEIIOCHA0KEHUS! IPEIIPUATHI U XKUIIBIX paiioHOB. MeTo/ b1 +
perynupoBaHusl TEMJIOBBIX HATPY30K.

LleHTpanbHbIE U MHAWBH1yaJIbHBIE TEIIJIOBBIE MYHKTBHI.
CxeMbl, pe:KUMBI paOOTHI U 00JIACTH TPUMEHEHUS

LleHTpanbHble M UHAUBHIYaTbHbIE TEIIOBBIC ITYHKTHI.
TennoBble MPUHIMTIHAIBHBIE CXEMBI, PEKUMBI paOOTHI U
4.1 o0acTi npuMeHeHus. TemnoBble CeTH BOASHBIX CHCTEM + +
teruiocHabxeHus. Kinaccuduxanus, napameTpsl, CXeMbl,
KOH(HTrypanus u o00pya0BaHHE

I'mppaBnuyeckne pacyeTsl TEIJIOBBIX CETEN.

> [Tre30MeTpryeckre rpaduKu, THIPaBINYECKUE PEXKUMBI

51 I'mppaBnnyeckne pacyeTsl TEIJIOBBIX CETEN. +
' [Tre30MeTpryeckre rpaduKu, THIPaBINIECKUE PEKUMBI
6 Temnon3ongroHHbIE KOHCTPYKIIMH TPYyOOIIPOBOIOB

TEIUIOBBIX CETeH U O6OPYI[0BaHI/IH CHCTEM TCILJIOCHAOKCHUS.
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TennoBoii pacder, BHIOOP MapaMeTPOB TEIIOBON M30JISITUN

6.1

Teron301nOHHbIE KOHCTPYKIIMU TPYOOIIPOBOIOB
TEIUIOBBIX CETe M 000PYAOBAaHUS CUCTEM TETNIOCHAOKEHHUSI.
TerutoBoii pacyer, BRIOOP MAPaMETPOB TEIIOBON M30JISILIUH

HepCHeKTI/IBHBIe TEXHOJIOTHUU AJIA CUCTEM
[ICHTPAIM30BAHHOTO TEIUIOCHAOKEHUS. 3apyOekHas
MIPAKTUKA U OTEYECTBEHHBIC pPa3pabOTKHU.

7.1

[TepcrieKTUBHBIC TEXHOJIOTUH JJIsl CHCTEM
[EHTPAIM30BaHHOTO TEIUIOCHA0KEHUS. 3apyOekHast
IPaKTHKA U OTEYECTBEHHBIE pa3pabOTKH.

Bec KM, %:

25

25

25

25
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