MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yueHusi: 3aouHas

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOM nMporpaMmmbl: TensioBble djeKTpUYECKHE CTAHIIUT

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

Pabouass nporpaMma QM CHUILIHHBI
PEKUMbI PABOTBI U DOKCILJIYATALIUASA TOC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;
4 cemectp - 4,
BCero - /

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

Jexknun

3 cemecTp - 4 yaca;
4 cemecTp - 8 yacos;
Bcero - 12 yacos

IIpakTnyeckue 3aHATHSA

3 cemecTp - 4 yaca;
4 cemecTp - 4 yaca;
Bcero - 8 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;
4 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocrosiTesibHasi padoTa

3 cemecTp - 96,8 uaca;
4 cemectp - 128,5 yaca;
Bcero - 225,3 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTaKkTHasi padoTa

3 cemectp - 0,9 yaca;
4 cemectp - 1,2 yaca;
Bcero - 2,1 yaca

BKJIIOYas:
TecTupoBanue
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

3 cemectp - 0,3 yaca;
4 cemectp - 0,3 yaca;
Bcero - (0,6 yaca

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BypakoB W.A.
HpeHOI[aBaTeJ]B WaenTudmKaTop R6e8dfb19-BurakovlA-87400e32 I/I.A BypaKOB
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
— CseneHwa o snagenbuye UM M3K
PykoBogutens S manene BypaKos VA,
06pa30BaTeJILHOI/I HpOFpaMMI)I * MO ¢ WaenTudmKaTop R6e8dfb19-BurakovIA-87400e32 I/I.A. BypaKOB
A MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»
o o f\ CeeneHuna o enagensue L3N M3KU
3aBez[y}ogmH BBIITYCKAarOIICH Bragencu Tynonnd AA.
kadeapoii * Mo ¢ Waenwbmwaron | Rb94958b9-DUdONINAA-B3802984 A.A. lyponux




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ienp ocBOCHHS AMCUMILIMHBI. M3y4CHHE OCHOBHBIX IPABUJI TEXHUYECKOM DSKCIUIyaTallMH M

PEKUMOB  pabOTHI

OCHOBHOTO UM BcmomoratensHoro obopynoBanus TOC

HCIIOJIF30BAaHUS UX B CAMOCTOSITEIILHOMN pa60Te.

33[[3‘11/[ AUCHHUIIIMHBI

AJid TOCJICAYHOIICTO

- UI3YUYUTh OCHOBHBIC PCKMMBI pa6OTBI OCHOBHOT'O M BCIIOMOI'aTCJIbHOI'O 060py,Z[OBaHI/IH TCIIJIOBBIX

ANEKTPUYECKUX CTAHIIUM;

- U3y4YHUTh UH(POpPMALIHIO 00 OCHOBHBIX MpOIIeccax U MpaBuiIax dKcIutyarauuu obopyaosanus TOC
B CTallMOHAPHBIX, IEPEXOAHBIX, ITYCKOBBIX U OCTAHOBOYHBIX pekuMax skciuryaranuu TOC;

- U3YYHTb NpaBUiIa TEXHUUYECKOM IKCIUTyaTalluid OCHOBHOTO o0opynoBanus TO;

- Hay4UTh METOJIaM pacueTa PeKMMOB pabOThI 000PYIOBAHUS C UCIIOJIB30BAHUEM THITOBBIX

MCTOAHK.

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

KO}I U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 CriocobeH mpoBOIUTh
OpraHU3aIMOHHO-
yIpaBiIeHYECKHE U
HKCIIEPTHO-aHATUTUYECKIE
pabotsl Ha TOC

N J1-3nk-2 olIcHUBATh
TEXHHYECKOE COCTOSTHHE,
YIPABJIATh PEKUMAMHU PaOOTHI
u 0e30I1acHOCTH
ob6opynoBanus TOC,
KOHTPOJIMPOBATH IMOTYIaeMbIS
pe3yJIbTaThI

3HATh:
- KiaccupuKaluoo pexxumoB padbotsr TOC
WX XapaKTCPUCTUKU U TPEICIIBI
PUMCHCHHS;

- OCHOBHBIE TEXHOJIOTHYCCKUE OTICPAIHH
10 IKCIUTyaTali 000pyIOBaHUS U
MIpaBUJIa YKCILTyaTaI1H;

- YCIIOBHSI TPUMEHEHHSI Pa3JINIHBIX
PEKUMOB B IPAKTHKE IKCIUTYaTAIIHH.

[IK-2 Cniocoben npoBouTh
OpraHU3alMOHHO-
yIpaBiIeHYECKUE U
JKCIIEPTHO-aHAIUTUYECKUE
pabotsl Ha TOC

N/T-41ik-2 TPUMEHSATH METOBI
aHaJIM3a TEXHUKO-
SKOHOMMYECKHUX TTOKa3aTesen
pabotsl TOC, cobupats,
aHaJIM3UPOBaTh U 00001IaTH
JTAaHHBIE

YMETB:
- IPUMEHSTHh TEOPETUYECKUE U
JKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHNS B
(GyHIaMEHTaJIbHBIX U MIPUKIIATHBIX
HayKax;

- IPOBOAMTH PACUYETHI 110 TUITOBBIM
METOAMKAM U IIPOECKTUPOBATH OTAEIIbHBIC
JI€TAJIA ¥ Y3IIbl C UCIIOJIb30BAHUEM
CTaHJAPTHBIX CPEICTB aBTOMATHU3aLUU
IIPOEKTUPOBAHUS B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumninHa OTHOCUTCS. K OCHOBHOM TIpo(hecCHOHaIbHOM 00pa3oBaTenbHON mporpamme TernoBsie
anektpudeckue cranuuu (gamee — OIIOII), manmpaBnenuss moarotoBku 13.04.01 TemmosHepreTuka u
TEIUIOTEXHUKA, YPOBEHb O0OPa30BaHUs: BBICIIEE 00pa30BaHUE - MarkucTpaTypa.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHHUAM U YMCHHAM:
- 3HAThb IIpaBUJia TCXHUKU 6C3OHaCHOCTI/I, HpOHBBOI{CTBeHHOﬁ CaHuTapun

- 3HaTh CIICHHUAJIBHYIO TCPMHUHOJIOTHUIO B obOnacTh PEXKUMOB pa6OTI)I M OKCILTyaTalluu

- YMCTb CO6J'IIOI[3.TB IMpaBuJia TCXHUKU 6C3OHaCHOCTI/I, HpOI/I3BOI[CTBeHHOI>'I CaHHuTapuu, no;xapHoﬁ 0e3-

OITaCHOCTH

- YMCTb BJIAACTh HABbIKAMU JUCKYCCHUU I10 HpO(beCCHOHaHBHOf/'I TEMATUKE




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

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 MeCTp xOHTPOTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ocobennoctu padoter | 29.30 | 3 2 - 2 - 1.0 - 0.30 - 24 - Camocmosamenvnoe usyuenue
TOC B cocraBe meopemuueckoz0 mamepuana: N3yuenue
00BEANHEHHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
YHEPrOCUCTEM "Ocobennoctu padotsl TOC B cocraBe
1.1 OCHOBHbIC 3a1a4H 12.65 1 - 1 - 0.5 - 0.15 - 10 - 00BEIMHEHHBIX 3HEProcucTeM"
skcruryatarun TOC Ilodz0moeKa K meKyuiemy KOHmpoJiio:
1.2 OnepaTHBHOE 16.65 1 - 1 - 0.5 - 015 | - 14 - IToBTOpEHKE MaTepuana 1o pasjaeny
yIpaBJIeHHE PeKUMaMU "Ocobennoctu pabotsl TOC B coctase
paboter TOC 00BEMHEHHBIX SHEprocucTeM"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 25-32
2 3aBUCHMOCTb KIIJ 27.8 1 - 1 - 0.5 - 0.3 - 25 - Iodzomogxa domauwinezo 3adanusn:
KOTJIa ¥ TypOUHBI OT [MoaroroBka goMallHero 3aiaHus HaIlpaBiIeHa
Harpysku Ha OTPabOTKY YMEHUIl peleH s
2.1 3aBUCHUMOCTh 27.8 1 - 1 - 0.5 - 0.3 - 25 - npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHue
rapameTpoB Iapa B BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
oTbopax TypOUHEI U "3aBHCHMOCTH KIIJ{ KOTJIA U TYPOUHBI OT
KOHJICHCATOPE OT Harpy3ku' marepuany. JlOHOTHUTEIBHO
Harpy3ku CTYICHTY HEOOXOJUMO H3Yy4YHTh JIUTEPATYPY
pa3o0path npUMepHI BHIIOIHEHUS TTOJOOHBIX
3aganuid. [IpoBepka romaiHero 3a1aHus
MIPOBOANTCS TIO MPECTaBICHHBIM ITHCHbMEHHBIM
paboram.
IHoozomogka Kk mexyuiemy KOHmMponio:
IToBTOpEeHue MaTepuana no pasaeny
"3aBHCHMOCTH KIIJI KOTJIA U TYPOUHBI OT
Harpy3ku"
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 65-69, 153

3 Ocobennoctu pexumoB | 32.9 1 1 0.5 0.3 - 30.1 - Iloozomoeka domawnezo 3adanus:
paboThI TypOUH IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
3.1 Pabora 32.9 1 1 0.5 0.3 - 30.1 - Ha OTPabOTKY YMEHUI pelIeHNs
TeTIO(UKAIIMOHHBIX npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
TypOHH O TEIUIOBOMY BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
1 DJICKTPUICCKOMY "OcoOeHHOCTH PEXUMOB PaObOTHI TypOUH"
rpaduKaM Harpy3Ku Marepuany. JIonoTHUTEIbHO CTYICHTY
HEO0OX0IMMO M3YUHUTh JINTEPATypy U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
[TpoBepka goMalIHEro 3aAaHus MPOBOANTCS 110
NPE/ICTaBICHHBIM TUCEMEHHBIM padoTaMm.
Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"OcoOeHHOCTH peKUMOB PabOTHl TypOuH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[3], 55, 76-81
3adeT ¢ OLEHKOM 18.0 - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.00 4 4 2.0 0.90 0.3 79.1 17.7
Hroro 3a cemecTp 108.00 4 4 2.0 0.90 0.3 96.8
4 KonTponb 26.1 2 1 0.8 0.3 - 22 - Camocmosamenvnoe usyuenue
JIONYCTUMOCTH meopemuyeckozo mamepuana: 1yaenue
PEKHMOB 1O JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TeMnepaTypHou "KOHTpOJIb TOMYCTUMOCTH PEKUMOB TIO
HEpaBHOMEPHOCTH TEeMIIepaTypHOI HEpaBHOMEPHOCTH MeTasur"
MeTaI Ilo0z0mogKa K meKyuiemy KOHmpoJio:
4.1 | Jdomyctumsie ckopocta | 26.1 2 1 0.8 0.3 - 22 - IToBTOopenne matepuana mno pasaeny "Kontpons
nporpesa u JIOITYCTHMOCTH PEXHUMOB 110 TEMIIEpaTypHOH
OXJIKICHUS HEpaBHOMEPHOCTH MeTaI"
o0opynoBaHus H3yuenue mamepuanog 1umepamyprbix
MIapOBOJITHOTO TPaKTa UCOYHUKOG:
T3C [3], 93-98
5 Cucrembl 29.8 2 1 0.5 0.3 - 26 - Ioozomosexa domawnezo 3adanusn:
dHEproodecHeyeHus [MoaroroBka JoMaIlHero 3a/1aHus HAIIpaBiIeHa
IpeaIpUITHH Ha OTpabOTKy YMEHUH penieHus
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5.1 CucreMbl 29.8 2 1 0.5 0.3 - 26 - npodeCCHOHANBHBIX 3a1a4. JloMaliHee 3a1aHue
9HeproodecrnedeHus BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
IPEANPUATUN, KaK "Cucrembl 3HeproodecrnedeHus npeanpusTui"
CTPYKTYPHO CJIO’KHBIE Marepuany. JIonoTHUTEIbHO CTYICHTY
MHOTO()YHKIIHOHAJIHHEI HEOOXOIMMO U3YYUTh JUTEPATYPY U pazoOpars
€ CHCTEMBI MIPUMEPHI BBITOIHEHUS TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMaIIHETO 33AaHUS MPOBOANTCS 110
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo0z0mogKa K meKyuiemy KOHmpoJio:
IToBTOpenne maTepuaina no pasaeny "CucremMsl
sHeproobecIieueH s MpeaInpUATHA"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO8:
[2], 83-94
[4], 35-44, 105, 201-220
6 Mertozp! pacyera 25.6 2 1 0.3 0.3 - 22 - Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
noKazaresei [ToBTOpenue marepuana no pasaeny "MeToasl
HaJIS)KHOCTH YCTaHOBOK pacdera rokasaTenei HaJeXXHOCTH YCTaHOBOK"
6.1 CTpyKTYypHO CIIOKHBIE 25.6 2 1 0.3 0.3 - 22 - Hzyuenue mamepuanog 1umepamypHsix
MHOTO(])YHKIINOHAJIbHBI UCIOYHUKOB:
€ TEIUIODHEPreTHIECKHUE [2],171-181
YCTaHOBKH
7 IMokasarenu 26.5 2 1 0.4 0.3 - 22.8 - Camocmonmenvroe uzyuenue
HaJIe’KHOCTH CHCTEM meopemuuecko2o mamepuana: VIsyaenue
9HeprooOecneyeHus JIOTIONTHUTEIHHOTO MaTepraa o pasaery
7.1 HopmupoBanue 26.5 2 1 0.4 0.3 - 22.8 - "TToka3aTenn HaJeKHOCTH CUCTEM
roKasaresueu sHeproobecneyeHus"
HAaJIe)KHOCTH CUCTEM Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"[Toka3zaTenu HaIEKHOCTH CUCTEM
sHeproobecredeHus"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], 65-73, 100-105, 112-125
OKk3aMeH 36.0 - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.0 8 4 2.0 1.2 0.3 92.8 35.7
Hroro 3a cemectp 144.0 8 4 2.0 12 0.3 128.5
UTOro 252.00 12 8 4.0 2.10 0.6 225.3




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocobennocmu pabomur TOC 6 cocmase 0bvedunentvix 3Hepeocucmem

1.1. OcHoBHbIe 3a/1auu KcIuTyaTanuu TOC
CyTouHble TpaQUKH SICKTPHUUSCKUX HArPYy30K U HMX PEKHUMHBIE XapakTepucTHK. CrocoObI
MOKPBITHS TPadUKOB HATPY3KH SHEPTOCUCTEM U TPEOOBAHUS K PSKUMHBIM XapakTtepuctukam TOC.

1.2. OnepatuBHOE yrpaBieHue pesxxumaMu padbotsl TOC

PerynupoBouHbIii Anana3oH KOTIOB M TypOuWH W (akTopsl ero ompezaeistomue. IlepeBon
OJIOKOB Ha HArpy3Ky COOCTBEHHBIX HY¥A.CKOPOCTH W3MEHEHHsI HArpy3Ku KOTJIOB W TYpOMH U
(aKTOpBI UX OIPEAEIISIOLIHE.

2. 3asucumocmob Kno Komia u mypOuHsbl Om HaA2py3Ku

2.1. 3aBUCHUMOCTD MapaMeTPoOB Mapa B 0TOOpax TypOMHBI U KOHIEHCATOPE OT HArpy3Ku
[Tponiecc pacmmpenus: mapa B TypOWHE Ha YaCTHYHBIX HArpy3Kax IMPHU Pa3IUYHBIX CHCTEMax
napopacrpeeNieHus U croco0ax peryJinupoBaHus HArPY3KH..

3. Ocobennocmu pesrxcumos pabomol mypoun

3.1. PaGora TernoukannoHHBIX TYpOUH MO TEIUIOBOMY U 3JIEKTPHYECKOMY rpadukam
Harpy3Ku

Bnusinue Ha pexxuMbl paboThl TEMIOGUKAIMOHHBIX TYPOUH TEMIIEpPaTyphl HAPYKHOTO BO3/1yXa
U o0paTHON cereBod BONbI. Pexumbl pabOTBI W OCOOCHHOCTH OKCIUTyaTalldd THUKOBBIX
BOJOTPEMHBIX KOTJIOB.

4. Koumpoiib donvcmuﬁxzocmu DPEACUMOB NO MEMNEPAMYPHOU HEPABHOMEPHOCHIU MEMAll

4.1. lomycTuMble CKOPOCTH NMPOrpeBa M OXJIaKIACHUS 000PYAOBaHUS TapOBOISIHOTO TPAKTA
T2C

[TyckoBele cxembl U TpeOoBaHus K HuUM. He OnmouHblif M OJOYHBIN NMycKHM OOOpYAOBaHHUS.
OcTaHOBBI 000pY/IOBaHUS B PE3EPB U PEMOHT.

5. Cucmembl 3H€D2006€C7’16116Huﬂ npednpuﬂmuﬁ

5.1. Cucremsl 3Heproo0ecnedeHns MpeanpusaTH, KaKk CTPYKTYPHO CIIOXKHbBIE
MHOT'0() yHKIIMOHAJIbHBIE CUCTEMBI
AKTHBHBIE U peakTHBHbIE TypOuHBL. Cxema manoit I'9C u ee OCHOBHBIE AJIEMEHTHI.

6. Memoowi pacyema noxkazameneu HAOEHCHOCMU YCmaHo60K

6.1. CTpyKTypHO CJIO)KHBIE MHOTO(YHKITHOHATBHBIEC TETIJIOHEPTETHICCKUE YCTAHOBKH
DNEKTPOCTAHIUH, UCTIONIB3YIOIIUE MPUIUBHBIN MOIBEM BOJIbI U TiprianBHBIE TedeHus ([13C).

7. Ilokazamenu naodexcnocmiu cucmem 3H€D2006€C11€1£€Hu}1

7.1. HopMupoBaHue nokasatesieid HaJle’KHOCTH CUCTEM
MexaHndeckoe akKyMyJIMPOBAHHUE C UCITOJIBb30BAaHUEM BOJIbI, CKATOTO BO3yXa U MaXOBHUKOB.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. CriocoObI MOKPBITHS TPa()UKOB HATPY3KH YHEPTOCUCTEM U TPEOOBAHHUS K PEKUMHBIM
xapakrepuctukam TOC;

2. DNeKTPOCTaHIIUH, UCTIOJIb3YIOIINE PUIUBHBIN MTOABEM BOJIbI U MIPHIMBHbBIC TEUCHUS
(I15C);

3. AKTUBHBIE U peakTUBHbIE TypOuHBI. Cxema Masoit ' 9C 1 ee OCHOBHBIC AJICMEHTHI,
4. MexaHMuecKOoe aKKyMYJIMPOBaHUE C UCIIOJIb30BAHUEM BOJIbI, CKATOTO BO3/1yXa U
MaXOBHKOB.

3.4. Tembl 1a060paTOPHBIX padoT

HE MPESyCMOTPEHO

3.5 KoncyabTanum

o

o o

Ipynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

Ob6cyxnenne MarepuanoB 1o pazaeny "Ocobennoctu pabotei TOC B cocrase
00BbETMHEHHBIX dHEprocucTem"

Paccmotpenue ocobennoctel paszaena "3aBUCMMOCTD KIIJI KOTJIa U TYPOUHBI OT Harpy3Kku'"
PaccmoTtpenne ocobennocreit pasaena "OcoOEHHOCTH PEXUMOB pabOThI TypOuH"
Ob6cyxnenne wmarepuasioB pasnena "KoHTponp — OMYyCTUMOCTH — PEXHUMOB IO
TEMIIEpaTypHON HEPaBHOMEPHOCTH MeTasn"

O6cyxnenue matepuanoB pazzaena "Cuctemsl s3HeproodecrnedeHus npeanpusTuit”
Paccmorpenue ocoOennoctedt pasnmena "MeTonabl pacuera IokazaTeied HaJIeKHOCTH

yCTaHOBOK"
Paccmorpenue  ocobGennoctedt  pazgena  "llokazarenm — HAAEKHOCTH  CHUCTEM
sHeproodecrneueHus"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena AuCIUTIIMHBI

O11eHOYHOE CPEICTBO

3arulaHMPOBAaHHbIE PE3YIbTAThl O0YUYEHHs [0 AUCIUIIINHE Konpr (B cootBercTBuH ¢ 11.3.1) (THIN 1 HanMeHOBaHHE)
(B COOTBETCTBUU C pa3zeioM 1) HHAUKATOPOB — 2345 : 6 (7
3HaTh:
YCIIOBHSI IPUMEHEHMSI Pa3JINYHbIX PEXUMOB B IIPAKTUKE TectupoBanue/MeTto bl
AKCILTyaTaluH UJT-3mk.2 + | + pacuera
TectupoBanue/CrucreMbl

OCHOBHBIE TEXHOJIOTHYECKUE OTEPALUH MO IKCILTyaTaI[lH VJ1-3mcs + Tectuposanue/TypOuHbI
000pyJI0BaHUs U MTPABMJIA SKCIUTyaTalluu
KIaccuukanuio pexuMoB padoTsl TOC uX XapaKTepUCTUKU Tectupoanue/KI1/] xotma
peJiesbl IPUMEHEHHSI NJ1-3mk-2 + |+ Tectnposare/TAC
YMersb:
IPOBOAUTH PAcUEThl IO TUIIOBBIM METOIUKAM U IPOCKTHPOBAThH KontponsHas
OTHENBHBIC IETAN H Y3TIbI C HCTIONB30BAHMEM CTAHIAPTHBIX CPENICTE | 1r T-dics . | pabora/HanexnocTs
aBTOMATH3allUU IPOCKTUPOBAHUS B COOTBETCTBUU C TEXHUUECKUM
3aJjaHUEM
IPUMEHSATh TEOPETUUECKHE U SKCIEPUMEHTAIbHBIE HCCIEI0BaHUS B V-4 + KontponpHas
(GyHIaMEHTaJIbHBIX M IPUKJIAJAHBIX HayKax pabota/KoHTpoib
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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 peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. KITJI xotna (TectupoBanue)
2. Typ6uns! (TectupoBanue)
3. TOC (TectupoBanue)

4 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aianue
1. Meroasl pacuera (TectupoBaHue)
2. Hanexunocts (KonTponbsHas pabora)
3. Cucremsl (TectupoBanue)

Popma peanmzanuu: [TucemenHas pabora
1. Kortpounb (KonTposbHas paboTa)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAS aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyenxou (Cemecmp No3)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU ¢ [lonoxenrnem o OambHO-peUTHHTOBOM cucTeme s cryaeHtoB HUY « MOy

Oxsamen (Cemecmp Ne4)
Onenka omnpenensercs IO COBOKYIHOCTH pE3YJIBTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUU C [lonoxeHnem o 6auIbHO-peUTUHTOBOI cucteMe ais ctyaeHToB HUY «MOW»

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 4 CEMECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Auapromienko, A. M. Ontumuzanust pexxuMoB paboThI ¥ TAPAMETPOB TETIOBBIX 3JIEKTPOCTAHIUI
: YueOHoe nmocobue Jis TeII0IHEPreTHYECKUX crieuanbHocTel By30B / A. M. Annpromenko, A. B.
3maunHckuii, B. A. ITorstoB. — M. : Beicmas mkona, 1983. — 255 ¢.;

2. 'mpmgensn, B. . Pexxumbl padoTs! u skcruryataus TOC : YueOHUK 11 By30B 1O
cnernuansHocTH "Temnossie anekTpudeckue craniuu” / B. 5. T'upmdensa, A. M. Kusses, B. E.
Kynukos. — M. : Oneprus, 1980. — 288 c.;

3. Emuzapos, /1. I1. YueGHoe nocoOue no kypey "Pexumsl pabotsl 1 sxcruryatanus TOC u ADC™:
PexxuMbl paboThI 1 SKCTUTYaTaIusl KOHIEHCATMOHHBIX AekTpoctannuii / J. I1. Enmuzapos, 2. K.
ApakensH ; Pen. A. B. Auapromms ; Mock. suepr. un-T (MOU). — M. : U3a-8o MOU, 1988. — 101
c.;
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4. C. A. benses, A. B. BopoOses, B. B. JIutBak- "HanekHOCTh TEIIO3HEPT€TUYECKOTO
obopynoanus TOC", MU3natenscTBo: "MU3aaTenbcTBO TOMCKOTO MOTUTEXHUYIECKOTO
yauBepcuteta', Tomck, 2015 - (248 c.)
https://biblioclub.ru/index.php?page=book&id=442071.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecredeHue:
1. CAO "IIpomereii";

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

3. Windows / OnepanimonHas cucrema ceMmeicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPABOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

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

5. ba3za oTKpbITHIX JaHHBIX MUHHCTEPCTBA TPY/Aa U COLUAIbHOI 3a1UTHI PD -
https://rosmintrud.ru/opendata

6. Ba3za OTKPBITBHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

7. Ba3za oTKpbITHIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

8. DylekTpoHHAs1 OTKPbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaMMeHOBaHHe
VYyeOHble ayAUTOPUH XK-417/6, benas CTOJI KOMIIBIOTEPHBIH, 10CKa NHTEPAKTUBHAS,
JUISL IPOBEJICHUS MYJIbTUMEINITHAs KOMIIBIOTEpHAsI CETh C BBIX0JI0M B MIHTEpHET,
JIEKIMOHHBIX 3aHATHH U CTYIUs MYJIBTUMEANNHBIN IPOEKTOP, KOMIIBIOTED
TEKYIIEero KOHTPOJIS NIEPCOHAIbHBIN
K-417/7, CeroBas CTYJ, KOMIIBIOTEpHAs CETh C BBIXO/I0M B
YyepHas CTyIus WuTepHeT, MUKpPODOH, MyJIbTUMETUINHBIN

POEKTOP, IKpaH, 000pya0BaHUE
CTENUATU3UPOBAHHOE, KOMITBIOTED

[IEPCOHAJIbHBIN
VYyeOHble ayAUTOPUH XK-417/1, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS Kommprorepnsiii | mkad 115 JOKYMEHTOB, ITKad) 17151 0JI€KIbI, CTOJ
MPAKTUYECKUX 3aHITUH, knacc UJ10O MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
KP u KII NuTtepHeT, nocka MapKepHasi epeIBHKHas,

KOMIIBIOTEp NEPCOHAIBHBIN, IPUHTED,
KOHJUIIMOHED, CTeHT HHOPMaIIMOHHBIN

VY4eOHble ayAUTOPUHI K-417/1, CTOJI IPEIN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS KommbrorepHsrii mkad 17 JOKyMEHTOB, MKad I OACKIbI, CTOJ
MIPOMEKYTOUHOU knacc UJJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B

aTTecTaluu WNHTepHeT, mocka MapKepHasi epeIBIKHAS,

KOMIIBIOTEp NEPCOHAJIbHBIN, IPUHTED,
KOHJUIMOHED, CTeHT HHOPMAITMOHHBII
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IMTomemenus misa

HTB-303,

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIH,

CaMOCTOSTEIIbHOM JlexnmonHast BeILIAJIKa JUIsl OJI€XKAbl, KOMIIbIOTEPHAs CETh C
paboThl ayIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus s 2K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJTUIIUOHED
110
ITomemenus s XK-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,
xpaHeHust obopynoBanus | [lomemenue mis yKa3Ka, apXUBHBIC JOKYMEHTBI, TUTIJIOMHBIC U
1 y4eOHOTO MHBEHTApS WHBEHTaps KYPCOBBIE paObOThI CTYICHTOB, KAHIICIIIPCKUN

IIPUHAUICKHOCTH, CIIOPTUBHBIA UHBEHTAph,
XO351CTBCHHBI NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOUIHE 1)1l 000pYAOBaHUs

14




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Pexxumbl paboTsl 1 skcrtyaranus TOC

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 T9C (TectupoBaHue)

KM-1 KII/] xotna (TectupoBanue)
KM-2 Typ6unsl (TectupoBanue)

Bua npoMexkyTouHoO aTTecTauMu — 3a4eT C OI[EHKOM.

Nunekc KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L L 2
pasjena AT Auen Henens 3 3 7
KM:
1 Ocob6ennoctu padotel TOC B cocTaBe 00beTMHEHHBIX
YHEPrOCHUCTEM
1.1 OcHoBHbI€ 3a1auM 3KcIuTyatauun TOC + +
1.2 OnepatuBHOE ynpaiieHue pexxumamu padotsl TOC + +
2 3aBUCHUMOCTb KIIJ KOTJIa U TYpOMHBI OT HAarpy3KH
21 3aBUCHMOCTh TapaMeTPOB Mapa B 0TOOpax TYpOUHBI U + +
' KOHJICHCATOPE OT HArPY3KH
3 Oco0eHHOCTH PeXUMOB pabOTHl TYpOUH
31 Pabora TernopukannoHHBIX TYpOUH MO TEIVIOBOMY U +
' AIIEKTPUYECKOMY rpaduKaM Harpys3Ku
Bec KM, %: | 35 30 35

4 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIeBaeMOCTH 110 JMCHHUIIIMHE:
KM-1 Kontpomas (KonTtpoasHas pabota)
KM-2 Cucrems! (TectupoBanue)

KM-3 Meroasl pacueta (TectupoBaHue)
KM-4 Hanexuocts (KoHTponbHas padora)

Bujx npome:xyTo4HOI aTTecTaliMy — JK3aMEH.

Wanekc KM- | KM- | KM- | KM-
Homep Pa3nen muciuIuinabl KM: L 2 3 4
paszziena Henenst 5 8 11
KM:
1 KOHTpoOJIb 1OMyCTUMOCTH PEXXUMOB IO TEMIIEPATYPHON

HCPAaBHOMCPHOCTU MCTAJIJI
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JlomycTrMble CKOPOCTH MPOTPeBa U OXJIaXKICHUS

11 00opynoBaHus mapoBoAsHOro Tpakta TOC *
2 Cucremsl 3HeproodecnedeHus npearnpusaTuit
21 Cucremsl 3HeproodecneyeHus NpearnpusITui, Kak + +
CTPYKTYPHO CJIOKHBIE MHOTO()YHKIIMOHAIBHbBIE CUCTEMBI
3 Mertonbl pacueTa nokasaresnaei HaJleXHOCTH YCTaHOBOK
31 CTpyKTYpHO CIJI0’KHBI€ MHOT'O()YHKIIMOHAJIbHBIE + +
TETIOIHEPTreTHYECKUE YCTAaHOBKHU
4 [Toka3zareny HaEKHOCTH CUCTEM YHEProodecreyeHus
4.1 HopmupoBanue nokasareseil HaIe)KHOCTU CUCTEM +
Bec KM, %: | 25 25 25 25
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