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SJIEKTPOCTAHIIUI

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

7 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemecTp - 16 4acos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

7 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

7 cemectp - 109,2 yacos;

B ToM unciae Ha KIT/KP

7 cemectp - 37,7 uaca;

HNnas koHTaKkTHasi padoTa

7 cemecTp - 4 yaca;

BKJIIOYAs:
PacuerHo-rpaduueckas padora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

JK3aMeH
3amuTa KypcoBoii padoThI

7 cemectp - 0,5 yaca;
7 cemectp - 0,3 uaca;
Bcero - (0,8 yaca

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Szons ’ Bnageneyu TapaTopwH A.A.
HpeHOI[aBaTeJ]B * MO WaenTudmKaTop Ra801db72-TaratorinAA-0945af7f A.A TapaTOpI/IH
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens S manene PoiKeHKoB AB.
00pa3oBaTeILHOM MPOrpaMMbI * MaY ¢ Waerrasmiaron _RO7Da085e-RyzhenkovAV-e79294T A.B. PepxeHkoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

A b,

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

CeeneHuna o enagensue L3N M3KU

Bnaaeney

PeiXKeHKoB A.B.

M9l ¢

WaenTndukatop

97ba085e-RyzhenkovAV-e7929d

A.B. PepxeHkoB




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ileap ocBoeHUs1 AUCHHUILVIMHBI. M3ydeHHne TEXHOIOIMH POU3BOACTBA HIEKTPOIHEPTUH U TEIUIA HA
TEIUIOBBIX M @TOMHBIX JJIEKTPOCTAHIUAX

33[{3‘11/1 AUCHHUITIMHbI

- u3ydeHue KoHCTpykuuid npumensiemoro Ha TOC u ADC 060opynoBaHusl, METOOB €ro pacuéra u

IMPOCKTUPOBAHMNA,

- IpUOOpETEeHNE HABBIKOB MIPUHATHUS 1 000CHOBaHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MpH
IPOEKTUPOBAHUU U HKCIUTyaTAL[MH TEIUIOMEXaHUUYECKOI0 000PYI0BaHUS U BCIIOMOTaTeIbHOTO
000py10BaHUs AIIEKTPOCTAHLIN;

- IOJTy4eHHEe MHPOPMALIUU O HAJICKHOCTU M SKOHOMUYHOCTHU TEMJIOMEXaHUYECKOro U
BCIIOMOTATENFHOTO 000PYOBAHUS M €r0 BIMSHUSA HA SKOHOMHUYHOCTD M HAIEKHOCTH pabOThHI

BHCKTPOCTaHHI/Iﬁ .

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

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 Cniocoben
y4acTBOBATh B OPTaHU3AINH
paboThI
TEIUIOTCHEPUPYIOIIECTO
TETUIOMCITIOJB3YOIIETO
000pyI0BaHUS

N-1nk-2 demoHcTpupyet
3HAHWE IPHUHIINAIIOB JICUCTBUS,
KOHCTPYKIIUH B PEIKUMOB
paboThl OOBEKTOB
npoeCCUOHATILHON
JESITSIIBHOCTH C YIETOM
00eCTIeYeHHS IKOJIOTUIECKOM
0€30MacHOCTH B COOTBETCTBUU
C TEXHOJIOTHEH MPOU3BOCTBA

3HATh:
- Ha3HAYCHUE, MPUHIINII JICHCTBHUSI,
OCOOCHHOCTH HCITOJIb30BaHU,
XapaKTePUCTUKU U KOHCTPYKLIUU
TEIIOMEXaHUYECKOT0O 1
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS
AIEKTPOCTAHIIUH.

YMETh:

- BBIIIOJIHATH KOHCTPYKTOPCKUM U
MTOBEPOYHBII pacyeT MOBEPXHOCTHBIX
Ter1000MeHHbIX anmnaparos TOC;

- BBIIIOJIHATH TEIJIOBOW, KOHCTPYKTOPCKUI
Y TIOBEPOYHBIN pacyeT CMEIINBAIOIINX
Ter1000MeHHbIX anmapatoB TOC ¢
olpeielIeHueM JIecOpOIUH ra3oB;

- BBIIIOJIHATD TUPABINYECKUE PACUETHI U
pacué€Thl HAa IPOYHOCTH JIEMEHTOB
TETJIO00OMEHHBIX aIIaparoB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOH mpodeccHoHaIbHOM 00pa30oBaTeIbHON MpOorpaMMme

[udposuszarus B TeraoBoi u Bo30OHOBIsIeMol sHepreTke (ganee — OITOIT), HampaBieHus MOATOTOBKU

13.03.01
OakanaBpuar.

Tenn O3HEpPpreTuKa MW TCINIOTCXHHKA,

TpebGoBaHMsI K BXOJHBIM 3HAHUSM U YMEHUSIM:

- 3HATh JUJISl U3YYEHUS TUCIUIUTMHBI HEOOXOJMMO 3HaTh OCHOBBI IPOEKTHOM IEATETLHOCTH,
WHXEHEPHOU U KOMIBIOTEPHOH rpaduKu, TEXHUUECKONW TEPMOAMHAMUKH, TEIIIOMAacCOOOMEHa,
napotyp6ouHHbix TOC, BogonoaroToBku u naposbix Typoun TOC nu ADC

YpOBEHb 00pa30BaHUS:

BBICIIICE OOpa3oBaHUE -

Pe3ynbrarhl 00yyeHus, MOTY4EHHbIE IPU OCBOEHUH THUCLUUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
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
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 TemmoodbMeHHOE 65 7 22 - 11 - - - 4 - 28 - Iloozomosexa Kypcosou pabomur: Kypcopas
000py0BaHHE pabora npeacTaBieHa B BUAE KPYITHOHW 331241
11 IToBepxHOCTHBIE 41 14 - 7 - - - 4 - 16 - Mo yueOHOMY Keiicy, OXBaThIBAIOIICH
TEIII000MEHHBIE HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
anmapatsl cxeM TOC BapHaHTa IIPOEKTHOro perieHus. [Ipumepst
1.2 KoHnTakTHbIE 16 6 - 2 - - - - - 8 - 3ananuit: 1. [lpoextupoBanue [IB/]. 2.
TEIII000MEHHBIE IIpoextuposanue ITH]I mOBEpXHOCTHOTO WIIH
anmapatsl cxeM TOC cMmemmBaromero tamna. 3. [IpoextupoBanue
1.3 Pacuer Ha mpodHOCTH 8 2 - 2 - - - - - 4 - Jea’paTropa NOBBIIICHHOTO JaBJICHHUS. 4.

TEeMI000MEHHBIX
anmnaparoB
TpyOOIIPOBOZOB

ITpoekTupoBaHue CETEBOTO MTOI0TPEBATENS.
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazzaeny "TemroooMenHoe 00opynoBaHue".
CryneHTaM HEOOXOJUMO TIOBTOPHUTH
TEOPETHYECKUI MaTepHa, IPOBECTH PacUeThI
10 BapHaHTY 3aJaHUs U CAETaTh BEIBOALL. B
Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIOINe
ynpaxxneHus: 1. Pacuér [IB]] ¢ onpenenenuem
TEIJIOBOM HAarpy3Ku Kaxaou u3 30H. 2. Pacuér
[IB/] ¢ onpenerneHreM ycIoBUH TEIUIOOOMEHA
KaX10# U3 30H U UX KOHCTPYKTHBHBIX
xapakTepHucTuk. 3. Pacuéra nogorpesa Boabl U
KOHIIEHTPalUl KUCIOPOAA B OTCEKaX
cTpyiHOro nea’paropa. 4. Beimonnenue
pacuéTra BepTUKaJIHHOTO CETEBOTO
MOJIOTpEeBaTENS.

Iloo2omoexa K npakmuyecKum 3aHAMUAM:
M3yueHne marepuana o pasieny




"TemnooOMeHHOE 000pyIOBaHKE" MOTOTOBKA
K BBITOJIHCHHIO 33JJaHUI HAa MPAKTUICCKUX
3aHATUAX

Iloozomosxa oomawnezo 3a0anus;:
[ToxroToBka goOMaITHETo 3aJaHUS HaIpaBJIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBITACTCS CTYICHTAM I10 H3YYEHHOMY B pasjee
"TemmooOMeHHOE 000pyHOBaHHE" MaTepHAITy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
U3YYUTh JTUTEPATYPY U pa300paTh MPUMEPHI
BBIMOJIHEHHS ITOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETO 3aJJaHus IPOBOJIUTCS 110
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomoska K KOHmMpobHOU pabome:
Wzydenne maTepuaioB Mo pa3uery
"TemmooOMeHHOE 000pynOBaHue" U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka neKIm

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJJaHHs BBITIOJIHACTCS YEPTEIK KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MpeBapUTEIbHBIC PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBEHO IO BapHAHTaAM.

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"TemmooOMeHHOE 000pynOBaHuE"
Ilodzomogxa kypcosou padomuwi: Kypcopas
paboTa BBITOIHICTCS 110 HHIUBUIYAIEHOMY
3amanuio. B pamkax paboTsl HEOOXOAMMO
paccunTaTh OCHOBHBIC MTOKa3aTeN paboThI
000pyIoBaHUs, BEIOpATh ONTUMATBHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
MOSICHUTENFHYIO 3aIIUCKY C pacueTaMu 1
rpaduyYecKyro 4acTh. B 3aaHue BXOIHUT pacder
TEIUIOBBIX, KOHCTPYKTUBHBIX U THAPABIAICCKHX

6




NoKazaTesiell 3aJaHHOrO TeTI00OMEHHOTO
anmapara.
Camocmoamensnoe uzyuenue
Hmeopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHalia 1o paseiy
"TemmoobMeHHOE 000pyHOBaHHE"
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], cTp. 5-65, cTp. 66-102, cTp. 259-267
[2], cTp. 39-69, cTp. 374-388
[4], cTp. 5-64, cTp. 35-47

TpyGonpoBoasl 1
apmatypa TOC u ADC

2.1

TpyGonpoBoasl 1
apmatypa TOC u ADC

Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3yueHne matepuaoB Mo pas3zaeiny
"Tpy6onpoBons! u apmarypa TOC u ADC" u
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilodzomogka K ayoumopHvlm 3aHAMUAM:
ITpopaboTka nexnnu

I10020mogKa K npaKmu4eckum 3auAmuam:
N3zy4yenne marepuana 1o pasaeny
"TpybonpoBoas! u apmatypa TOC u ADC"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"TpybonpoBoas! 1 apmatypa TOC u ADC"
Ilo020mogKa K meKyuiemy KOHmMpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaery
"Tpyb6onposoas! u apmatypa TOC u ADC"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[4], cTp. 74-82

Harueratenu TOC

20

(o]

Tloozomosxa Kk mekywemy KOHmpo.iio:

3.1

Hacocel TOC

10

SN

N

N

3.2

TsaronyTbeBble
MamuHsl TOC

10

[ToBTOpEHUE MaTepuaa no pasaeny
"Harueraremu TOC"

Iloozomoeka K ayOumopHvlmM 3aHAMUAM:
[TpopaboTka JEeKIIH, BEIOJHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K KOHMPONLHOU padome:

7




W3yueHune MaTepHaoB Mo pas3ieity
"Harnerarenu TOC" 1 moAroTOBKA K
KOHTPOJILHOH padoTe
IloozomoeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana 1mo pa3ueiy
"Hargerarenn TOC" moaroroska K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX
Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"Haruerarenu TOC"
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:
[3], ctp. 7-17, ctp. 32-41, c1p. 43-45, cTp. 72-
99
[4], cTtp. 114-138

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas pabora (KP) 54.0 - - - 16 0.3 37.7 -
Bcero 3a cemectp 180.0 32 - 16 16 0.8 75.7 335
Hroro 3a cemectp 180.0 32 - 16 18 4 0.8 109.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennoobmennoe obopyoosanue

1.1. IToBepxHOCTHBIE TeILIOOOMEHHBIE anmaparsl cxem TOC

TemnooomenHoe obopynoBanue TOC, kinaccupukamnus TeruioooMeHHoro obopymoBanus TOC
10 HA3HAYEHHUIO U NIPUHLUITY AEHCTBUS, pEreHEPAaTUBHBIE OJOTPEBATENN, KOHCTPYKTUBHBIE CXEMBI
ITHJ. KonctpyktuBHbie cxembl [IBJ/I. TermnoBoil pacuér NMOBEPXHOCTHBIX MOJOIPEBATEIICH.
['unpaBnuyueckuil pacy€éT MOBEpXHOCTHBIX Mojorpesareneii. O6opyaoBaHue Ui OTIIyCKa Teria Ha
TOL. KoHCTpyKnuu M pacu€T CETEBBIX IOJOrpeBaTeieil BEPTUKAIBHOTO M TOPU30HTAIBHOIO
ucnonHenus. Kommencanusi temnepaTypHbiX ymainHeHud. OTBoJ ApeHaka. 3amura TypOUH OT
o0paTHOro TMOTOKAa Tmapa npu cOpocax Harpy3ku. [uapaBIuyecKHe CXeMbl U Pacdér
conpoTtuBiieHus. Mcmapurenu, KOHCTPYKTHBHBIE CXEMbl HCHApUTENel, BapUaHThl BKJIIOUYEHUS
UCIIApUTENIE B TEIUIOBYID CXeMy. TeIuioBOM pacdy€Tr UCHApUTENIeM U OIpEAelIeHHe UX
poU3BOAUTENBHOCTU. Pacuér kadectBa mapa wucnapurened. MHOrocTyneHdYarble HCHAPUTENH.
@akTophl, ONpEACHAIOIIME BJIAXHOCTH M  KauecTBO BTOpUuyHOro mnapa. llpumenenue
napornpeoOpaszoBareneil sl oTmycka mnapa. KOHCTpYKIIMM U OCHOBBI pacuéra IJIaCTHUHYATBIX
TEIJIO0O0OMEHHBIX aIIapaToB..

1.2. KonrakTHble TeriooOMeHHbIe anmnaparsl cxeM TOC

KoncrpyktuBaele cxemsl IIHJ/[  cmemmBaromero tuma. Pacuér  moporpeBatenent
cMemuBaromero tuna. Pu3nyecKue OCHOBBI IIpolecca TEPMUYECKOW neaspauuu. JleaspaTtopsl,
TUIIbI, KOHCTPYKTHUBHbIE cXeMbl. KOHCTPYKIUS CTPYHHBIX, CTPYHHO-0apOOTaXHBIX J€a’3paToOpoB U
JIea’paTopoB ¢ YHOPSIOUEHHOM M HEyNnopsJoYeHHON Hacaakol. Knaccudukanus nea’paTtopoB 1o
pabouemy NaBJICHUIO M JPOOJICHUIO MOTOKA BOABL. Pacuér tepmmueckux nea’sparopoB. DakTopsl,
BIIMSIONIME Ha paboTy AeaspaTopoB. OCHOBHBIE TPeOOBaHMS IPU IPOSKTUPOBAHUU J1€a3PATOPOB..

1.3. Pacuer Ha MPOYHOCTH TEIUIOOOMEHHBIX aIIapaToB U TPyOOIPOBOIOB

Pacuér snemMeHTOB TemI00OMEHHBIX almapaToB Ha MHPOYHOCTh. PacueT TONIIMHBI CTEHOK
KOPIIYCOB M JHUII TEIUIOOOMEHHBIX anmnapaToB. Y4YeT oOclHabjieHusi CTEHOK OTBEPCTUSMU U
ykperuieHue ux. Pacdyer TpyOHBIX TOCOK M aHKEPHBIX CBS3EH..

2. Tpybonposoowt u apmamypa TOC u ADC

2.1. Tpybomnpooas! u apmatypa TOC nu ADC

Tpybonposoast TOC wu ADC, kareropun TpyOONpOBOJIOB, OHOPbl U  IOJBECKH,
CaMOKOMIIEHCAIHsl, JpeHUpoBaHue TpyoonpoBooB. CopTaMeHT U HOMeHKJaTypa Tpy0. Kareropuu
CTALlMOHAPHBIX TPYOONpPoBOIOB. KOHTposb MeTala M YCTaJOCTHBIE SIBICHHUSA, MOJI3Yyd4eCTb, €€
KOHTpOJIb. TeruioBas n3oysnus. JIeMEHThl U CXeMa INIaBHbIX TpyOonpoBo10B. CXeMbl BKIIOUEHUS
u koHcTpykuuss POY u BPOVY, ux koHcTpykTuBHOe odopmieHue. Buael, kinaccudukarus,
Ha3HAYCHHE U KOHCTPYKLUS SHEPreTUUECKON apMaTypBHl.

3. Haenemamenu TOC

3.1. Hacocsl TOC

Hacocer TOC n ADC, ux knaccudukanus. OCHOBHbIE MapaMeTphl U XapaKTEPUCTHUKU HACOCOB,
BBICOTa BCAachIBaHMsI M KaBHTauus B Hacocax. PabGora HacocoB Ha ceTh. [lapamnensHoe u
nocJieIoBaTeIbHOE BKIOYEHHE HAacoCoB. PerynupoBanue nojgaun HaCOCOB, OMITaX, KOHCTPYKLIUU
MUTATENbHBIX, KOHJICHCATHBIX, OYCTEPHBIX, CETEBbIX M LUPKYISAIMOHHBIX HacocoB. IloTpebisemas
MOIIIHOCTb. CHIIbl, AEUCTBYIONINE B LIEHTPOOESKHOM Hacoce, CrocoObl nx komneHcauuu. CTpyiHbie
HACOCBI, UX MPUHIUI AEHCTBUS, KOHCTPYKLUS U OCHOBBI PacuéTa..



3.2. TarogytbeBble MaminHbl TOC

XapaKTepUCTUKU TATOAYTHEBbIX MalinH. TpeOoBaHMA K TATOJYThEBBIM MalllMHaM. THIIbI,
KOHCTPYKLIMHM M MapKUpPOBKA. A3pPOJIMHAMUYECKHE CXEMbl U XapaKTEPUCTUKU MaiuH. CXeMbl
pabouux Kosiec. BbIOOp TAroAyThEBBIX MalllMH, MOIIHOCTh MX MNpuBOJa. Pexumbl paloThI,
pEryJIipoBaHUE IPOU3BOIUTENBHOCTH U JABICHHU. .

3.3. TeMbl NpaKTHYECKUX 3AHATHI

1. BemonHeHue koHCTpyKTOpcKkoro pacuéra [1B]] mpu 3amaHHBIX MapameTpax mapa B oTOope
TypOMHBI, pacXo/ie MUTATEIbHON BO/IbI, IaBJICHUH MUTATEIBHON BOJIbI U JABJICHUH B
naTpyOKe HIXKECTOSIIEro 0TO0pa;

2. Pacuér ucnapurens HOBEpXHOCTHOTO TUIIA, BKJIOUYEHHOTO B CUCTEMY pereHepanuu
HU3KOI'0O AaBJICHUA,

3. Bb100p 1IeHTPOOEIKHBIX U OCEBBIX TATOIYTHEBBIX MAILIUH, PACUET UX XaPAKTEPUCTHK;

4. Beimonnenue TerwtoBoro pacuéra [1B]] npu 3agaHHBIX MapaMeTpax mnapa B oToope
TypOMHBI, pacX0/ie MUTATEIHHON BO/IbI, IaBJICHUH MMUTATEIBHOMN BOJIBI U JABJICHUU B
naTpyOKe HIKECTOSIIEro 0TO0pa;

5. Pacuér BbICOTHI BCaCchIBaHUsI, KABUTALIMOHHOTO 3aI1aca, ONPEIEICHUE XapaKTEPUCTUK
HacocoB TOC;

6. BeinonHeHue pacuera noorpeBa BoJibl 1 KOHUEHTPALIMHU KUCIOPOAa B KOHIIE OTCEKa
CTPYHWHOTO Jiea’sparopa aTMOC(EepHOTo THITA IPU 33JaHHOM PACXOE BOJBI B KOJIOHKY,
TEMIIEpaTypPHOM Iepenaje U HayaabHON KOHIEHTPALMH KUCIOPOa;

7. BellloNIHEHUE pacyeTa BEPTUKAIBHOIO CETEBOI0 MOAOrPEBATEN 110 3aJaHHBIM ITapaMeTpam
napa, TerIOBOM Harpyske, Temreparype oOpaTHol ceTeBoi Boabl. PacueT ruapaBIndeckoro
CONPOTHUBIICHUS BEPTUKAJIBHOIO CETEBOTO IMOIOTPEBATEIIA.

3.4. Tembl 1260paTOPHBIX PadoT

HE MPESYyCMOTPEHO

3.5 KoncyabTauuu

N

Ayoumopuwie KoOHCYIbmayuy no Kypcosomy npoexkmy/pabome (KIIP)

KoHcynpTanuu HampaBieHbl Ha BBIMOJTHCHHE pa3[elioB KYpPCOBOTO IMPOEKTa O]
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelisi). B paMkax dYacoB Ha TpYIIOBBIC
KOHCYJIbTAIlMM Pa30HMparoTcs HauOoJiee BAXKHBIC YACTH PACUYCTHBIX 3aJaHHM paszzerna
"TermooOMeHnHOE 060py0BaHKE"

I'pynnosvie koncyromayuu no pazoenam oucyuniunst (I'K)

OO6cy>xaeHne MaTepuaioB o 3ajauam paszzaena "TernnooOMeHHoe 06opynoBaHue"
OO6cyxnenre MaTepualioB 1o keiicam pazjaena "Tpydonposoast u apmarypa TOC u ADC"
OO6cyxaeHue MatepuaioB o keiicam paszaena "Harneratenu TOC"

Hnousuoyanvrvie koncyromayuu no kypcosomy npoemy /pabome (MKKII)

Koncynpramuu npoBoastces no paszaeny "TemnooomMenHoe o0opyaoBanue"
Texywuii koumpons (TK)

KoHcynbranuu HanmpasieHbl Ha MOJyYeHUE WHAWBUIYyaIbHOTO 33JaHUs JJIS BBITOJTHEHUS
KOHTPOJBbHBIX MepoTpusTHii no pazaeny "Tennoodmennoe obopynoBanue"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcosas pabora (KP)
Tewmsr:
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- BeimosnHeHre TemIoBOro pacuéra noaorpeBaTesist

- BeimosiHeHne KOHCTPYKTOPCKOTO pacuyéTa MoJa0rpeBaTesist
- BeinosiHEHHE rUIpaBInYECKOro pacyéra mogorpeBaTes
- BeinmosiHeHre MPOYHOCTHOTO pacyéra MmoaorpeBaTes
I'pauk BbINOJIHEHHSI KYPCOBOIO MPOEKTA

Henena

1-2 3-6 7-8 9-12 | 13-14 | 3aueTHasg

Pa3nen
KYpPCOBOTO
MIPOCKTA

1 2 3 4 5 3amura
KYpPCOBOTO
IIPOEKTa

O6bem
paznena, %

15 25 20 10 30 -

BrimonmaeHHbIN
00BeM
HapacTarumM
uroromM, %

15 40 60 70 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

TernoBoii pacuér TemI000MEHHOTO ammnapara

KoHcTpykTOpCKHi pacuéT TeII000MEHHOTO arnmapara

['upaBnuyecKuil ¥ MPOYHOCTHOM pacy€T TEII00OMEHHOTO anmapara

OdopmieHne nNosICHUTEIbHON 3aTUCKU

QP WN -

Odopmienne yepTexa TeII000MEHHOTO anmnapara
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTCUUILTAHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Komst
COOTBETCTBHUH C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
1| 2] 3
3HaTh:
Ha3Ha4YeHHe, MIPUHIIMI JeHCTBHS, 0OCOOEHHOCTH UCIIOIb30BaHUs, KonTponbnas pabora/KonTponbHas
XapaKTePUCTHKU ¥ KOHCTPYKIIMH TETUIOMEXaHUYECKOTO H N-1nk-2 + + pabota
BCIIOMOTaTeNbHOT0 000PYI0BaHUS SIEKTPOCTAHIUI
YMerh:
BBITIOJTHATH TUAPABINYECKUE PACUETHI U Pacu&Thl HA IPOYHOCTh PacuetrHo-rpaduueckas
3JIEMEHTOB TETUIOOOMEHHBIX alapaToB NA-1nk-2 + pabora/Pacuér ceTeBoro
MOJIOTpeBaTENS
BBITIOJTHSATH TEIIOBOM, KOHCTPYKTOPCKUN U TIOBEPOUHBIH pacueT PacuetrHo-rpaduueckas
CMENIMBAIOIINX TEMI000MeHHBIX armapaToB TOC ¢ onpeneneHueM NA-1nk-2 + pabora/Pacuér neaspartopa
necopO1uu ra3oB
BBITIOJTHATH KOHCTPYKTOPCKUH M MIOBEPOUYHBIN PacUeT MOBEPXHOCTHBIX PacuerHo-Tpaduueckas
Ter1000MeHHbIX anmnapatoB TOC pabota/KoHCTpyKTOpCKU pacuéT
N-1nk-2 + 1B

PacuetrHo-rpaduueckas
pabora/Temnosoit pacuér [1B]]
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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
7 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Koucrpykropckuii pacuét [IB]l (PacuetHo-Tpadudeckas padora)
2. KontponpHas padota (KortponpHas padoTa)
3. Pacuér neasparopa (PacuerHo-rpaduueckas pabora)
4. Pacuér cereBoro mogorpesarens (PacuerHo-rpaduyeckas padora)
5. Ternosoii pacuér I1B/] (PacuerHo-Tpaduueckas padota)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISETCS MPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IPpUII0KeHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AN CHMUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Kypcosas paboma (KP) (Cemecmp Ne7)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM O OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOH/IE€ OLEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. JlaBeirun B.M.- "TennooOmennsie annapatel TOC", MU3natensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383011935.html;

2. bponos FO.M. , Aponcon K.O. , Pga6unkoB A.1O. , Hupenmreitn M. A.- "CnpaBo4HUK 110
TEIJIO00OMEHHBIM afmapaTam napoTypOMHHBIX YcTaHOBOK'", M3naTenncTBo: "U3marenbekuit oM
MBH", Mocksa, 2016 - (480 c.)

http://e.lanbook.com/books/element.php?pll_id=72290;

3. HarHeraTtenu u TeTIOBbIC ABUTATENH | Y YeOHUK ISl BY30B IO
HanpasneHuto"Termnosnepreruka”, cnenuanbHocTu " [IpoMblienHas remnosnepreruka’ / B. M.
Yepkacckuii, u ap. — M. : DHeproatomusaar, 1997 . — 384 c. - ISBN 5-283-00236-5 : 40000.00 .;
4. Puxrep, JI. A. BcnomorarensHoe 000pyA0OBaHKE TEIUIOBBIX JIEKTPOCTAHIUH : YueOHOoe mocodue
JUTSL BY30B TIO crielanbHOCTH "TeruoBeie anekTpuueckue ctanuuu” / JI. A. Puxtep, /1. I1.
Enuzapos, B. M. JlaBeirun . — M. : DHeproatomusaar, 1987 . — 216 c..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:

1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
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3. Maitan BuneoxondepeHiuu.

5.3 UutepHeT-pecypchl, BKIOYast NpodeccHoHaTbHbIE 0a3bl JaAHHBIX U HH(POPMAIHOHHO-
CIPAaBOYHbIE CHCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. HaunoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. Uudopmanuonno-cnpaBounas cucrema «Komekc/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HauMEHOBaHUue
VYyebHbIe ayAUTOPUU IJIA T-508, YucOuas cToJ1, mKad, 10cKa MenoBas,
MIPOBEACHUS JICKIIMOHHBIX ayIuTOpus MYyJIbTUMEAUHHBINA TPOEKTOP, KOMIIBIOTED
3aHSATUNA U TEKYILIETO MEePCOHANBHBIN, KOHTUIIOHED, Y4eOHO-
KOHTPOJIS HarjsgHoe nocooue
VYyebHble ayAUTOPUU IJIs T-508, YucOuas cToJ, mKad, 10cKa MenoBas,
MIPOBEICHUS ayIuTOpus MYJIbTUMEAUUHBIN POEKTOP, KOMIIBIOTEP
MPaKTUYECKHUX 3aHATHH, MEePCOHANIbHBIN, KOHAUIIMOHED, y4eOHO-
KP u KII HarJBIAHOE Hocooue
VYyebHble ayAUTOPUU IJIS T-508, YucOuas cToJl, mKad, 10cKa MenoBas,
MIPOBEICHUS ayIuTOpus MYJIbTUMEAUNHBINA TPOEKTOP, KOMIIBIOTED
MPOMEKYTOUHOMN MePCOHANIbHBIN, KOHAUITMOHED, yueOHO-
aTTeCTaIluu HarJIsIHOE TTocoOune
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHON paOboOTHI KomnbrorepHslii MMMCbMEHHBIN, BEITAIKa I OIS IbI,
YUTAJBHBIA 351 KOMITBIOTE€pHAs CETh C BbIX0JI0M B IHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJTUITHOHED
[Tomemenus aist T-509, Kabuner pabodee MECTo COTPYIHUKA, CTOI, CTYII, IIKad
KOHCYJIbTHPOBAHUSI 3aBEYIONIETO JUTSl TIOKYMEHTOB, TyMOa, KOMITBIOTEPHAs CETh
kapeapoit TOC ¢ BBIXOJ0M B MHTEpHET,
MHOTO(YHKITMOHAIBHBINA LEHTP, KOMITBIOTEP
IIEPCOHAJIbHBIN
ITomemenus s T-507, Apxus, CTEJUIAX JJISI XpaHEHUsI KHUT, CTOJI, TITKad
XpaHeHus: 000pyI0BaHUS 6ubnuoreka
1 y4eOHOTO MHBEHTaps Kadenpsl
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TermnoMexaHM4eCKOE U BCIOMOTaTEIIbHOE O60py,ZIOBaHI/I€ SHCKTPOCTaHHI/Iﬁ

IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
Tennosoii pacuér [I1B]] (PacueTrHo-Tpaduueckas padota)
Koncrpykropckuii pacuét I1B/] (Pacuetno-rpadudeckas pabora)

KM-1
KM-2
KM-3
KM-4
KM-5

Pacuér neasparopa (Pacuerno-rpaduueckas padota)

Pacuér cereBoro nmogorpesarens (PacuerHo-rpaduueckas padora)

Kontponbnast pabora (KonTposbHas pabota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuruimHb RM: L 2 3 4 >
pasjena S en Henens 2 6 10 14 16
KM:
1 TemrooOMeHHOE 000pyIOBaHKE
11 [ToBepXHOCTHBIE TEILIOOOMEHHBIE AIMAPATHI CXEM + N N
TOC
1.2 KonTakTHbie TerooOMeHHbIe amnmnaparsl cxeM TOC +
13 Pacyer Ha IPOYHOCTH TETNTIOOOMEHHBIX aIMapaToB +
' U TpyOOIIPOBOIOB
2 TpyGomnpooas! u apmatypa TOC u ADC
2.1 TpyGomnpooas! u apmatypa TOC u ADC +
3 Harneratenu TOC
3.1 Hacocst TOC +
3.2 TsarogyreeBbie MamuHbl TOC +
Bec KM, %: | 10 25 15 10 40
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

TermnoMexaHn4eCKOe U BCIOMOTaTEIIbHOE O60py,ZIOBaHI/IC SHCKTPOCTaHHI/Iﬁ

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1 TennoBoii pacuéT TeIIooOMEHHOTO arnmnapaTa
KM-2 KoHCTpyKTOpCKHIA pacd€T TeII00OMEHHOIO arapara

KM-3 T'uapaBiauueckuil 1 IpOYHOCTHON pacd€T TEMI000MEHHOTO anmapara

KM-4 Odopmienne mosiCHUTENLHOM 3aHCKI
KM-5 Odopmienue yeprexa TEI000MEHHOTO anmnapara

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

WNnnexc KM- | KM- | KM- | KM- | KM-
Homep | Pa3zgen kypcoBoro npoekta/kypcoBoit | KM: 1 2 3 4 5
paszena paboThI Henens 2 6 8 12 14
KM:
1 TemoBoii pacuér TemI000MEHHOTO ammnapara +
2 KoncTpykTopckuit pacuéT TeriooOMEeHHOTO +
anmapara
3 I'mapaBInyecKkuii U MPOYHOCTHOM pacyéT +
TEMI00OMEHHOT0 anmnapara
4 OdopmieHune NosICHUTENBHOM 3aTUCKA +
5 Odopmenue yepTexa TemI00OMEHHOTO arnmapara +
Bec KM, %: | 15 25 20 10 30
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