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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TexHoJ0rNH TCIVIOOHEPIreTUKHU (TeI[JIOBbIe CTAHI UM
TeHJIOCHaﬁ)KeHI’le; BOJAONOATOTOBKA; aBTOMATU3UPOBAaHHbIE CI/ICTeMl)l)

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHus: 3aounas

Pabouast nporpaMma QM CHUILIHHBI
TEILNIOMEXAHUYECKOE U BCIIOMOI'ATEJIBHOE OBOPYJIOBAHUE

SJIEKTPOCTAHIIUIA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJ/am)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

9 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

9 cemecTp - 8 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

9 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

9 cemecTp - 160,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

9 cemecTp - 1,5 yaca;

BKJIIOYAS:
PacyerHo-rpaduyeckas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

9 cemectp - 0,3 yaca;
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ileap ocBoeHUs1 AUCHHUILVIMHBI. M3ydeHHne TEXHOIOIMH POU3BOACTBA HIEKTPOIHEPTUH U TEIUIA HA
TEIUIOBBIX U @TOMHBIX JJIEKTPOCTAHLUAX.

33[{3‘11/1 AUCHHUITIMHbI

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

IMPOCKTUPOBAHMNA,

- IpUOOpeTeHNE HABBIKOB MPUHATHS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MpH
IPOEKTUPOBAHUU U IKCIUIyaTALlUH TEIUIOMEXaHMUECKOro 000pyJOBAHUS U BCIIOMOIaTeIbHOIO
000py10BaHUs AIIEKTPOCTAHLIN;

- IOJTy4eHHEe MHPOPMALIUU O HAJICKHOCTU M SKOHOMUYHOCTHU TEMJIOMEXaHUYECKOro U
BCIIOMOTATENFHOTO 00OPYOBAHUS M €r0 BIUSHUS HA SKOHOMHUYHOCTD M HA/IEKHOCTH pabOThI

BHCKTPOCTaHHI/Iﬁ .

®opmupyembie y 00ydaronierocs KOMneTeHIMH U 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

ITK-1 Crocoben
y4acTBOBATh B
IPOEKTUPOBAHHH, PacyeTax
Y DKCIUTyaTaluu
IIPOMBIIILICHHBIX
TETIOIHEPTETHICCKIX
CHCTEM, CHCTEM
BOJIOIIOATOTOBKH,
TOIJIMBHOT'O XO34MCTBA U
000opyI0BaHUS
JHEPreTUYEeCKUX 00BHEKTOB,
a TaK)Ke B BEJIEHUU UX
PEKUMOB PaOOTHI

N /1-2nk-1 BBITIOJIHSET pabOThI
110 00CITy’)KUBAHUIO U
OKCILTyaTaIluH
OHEPreTHYECKUX OOHCKTOB

3HATh:
- Ha3HaueHUE, IPUHIUI JICHCTBUS,
OCOOCHHOCTH HCITOJIb30BaHUSA,
XapaKTePUCTUKU U KOHCTPYKLIUU
TEIJIOMEXaHUYECKOTO 1
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS
AIEKTPOCTAHIINN;

- TpeOOBaHUs K BEIOOPY IPOrPaMMHOTO
obecrieueHust 17151 BHITTOJIHCHHS
KOHCTPYKIUH TETNIOOOMEHHBIX aliapaToB
U UX Pacy€ToB.

YMETB:
- BBIIIOJIHATDH TMAPABINYECKUE PACUETHI U

pacuéThl Ha IPOYHOCTH 3JIEMEHTOB
TEIIO0OMEHHBIX aIlapaTos.;

- BBIIIOJIHATH CXEMBbI, MOJIETU WJIK YEPTEXKHU
TEIIOOOMEHHBIX aIIapaToB, IPOYHOCTHBIE
WJIM TUAPABINYECKHUE Pacu€Thl U UX
AJIEMEHTOB C ITOMOIIBIO TPOTPAMMHOTO
o0ecreyeHus;

- BBIIIOJIHATD TETUIOBOM, KOHCTPYKTOPCKUM
Y TIOBEPOUHBIN pacueT CMEIINBAIOIINX
Ter1000MeHHBIX anmnaparoB TOC ¢
OIpeIeNIeHueM JecOpOIMH ra30B.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS
TexHONOrMM  TEIUIOPHEPreTHKH  (TEIUIOBBIE  CTAHLIUY;
aBTOMATHU3MpOBaHHBIE  cucTeMbl) (mamee —  OIIOII),

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

TEIUIOCHAOKEHHE;  BOJOIOATOTOBKA,
HampaBineHuss  noaroroskn  13.03.01

TCHJ'IOI)Hepl"CTI/IKa " TCIJIOTCXHHUKA, YPOBCHb O6pa30BaHI/IHZ BBICIICC 06pa3OBaHI/IC - GaKaJIaBpI/IaT.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HATh JJIsl U3YYEHUS TUCIIUILTMHBI HEOOXOJMMO 3HaTh OCHOBBI IPOEKTHOM EATETLHOCTH,
WH)XEHEPHOU U KOMITHIOTEPHOM rpauKH, TEXHUICCKON TEPMOIUHAMUKH, TETNIOMAaCCOOOMEHa,
napotypouanbsix TOC, BogonoarotoBku u naposbix Typoud TOC nu ADC

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa TUCHUNJIMHBI

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 [ToBepxHOCTHBIE 2270 | 9 1.0 - 1.0 - 0.4 - 0.30 - 20 -
TEIII000MEHHBIE
anmapatsl cxeM TOC
1.1 OTnyck TerJia 11.35 0.5 - 0.5 - 0.2 - 0.15 - 10 -
1.2 TypOuHns 11.35 0.5 - 0.5 - 0.2 - 0.15 - 10 -
2 TemmoodbMeHHOE 32.20 15 - 2 - 04 - 0.30 - 28.0 - Iloozomosxa Kypcosou pabomur: Kypcopas
obopynoBanue paboTa mpejCcTaBlIcHa B BUIC KPYITHOH 3ama4un
2.1 KoHTakTHbIE 14.85 1 - 1 - 0.2 - 0.15 - 12.5 - Mo yueOHOMY Keiicy, OXBaThIBAIOIICH
TEeMI00OMEHHBIE HECKOJIbKO PAaCUCTHBIX BOMIPOCOB H BHIOOP
ammapatsl cxem TOC BapHaHTa MPOSKTHOTO penreHus. [Ipumepsl
2.2 Pacuer na npounocts | 17.35 0.5 - 1 - 0.2 - 015 | - 155 - safanmii: 1. [poextuposanue IIBJ]. 2.

TEeMI000MEHHBIX
anmnaparoB H
TpyOOIIPOBOZOB

[Ipoextuposanue [TH]I moBepXHOCTHOTO MK
cMmemmBatomero tumna. 3. I[lpoexktupoBanne
Jlea’spaTopa MOBBIIICHHOTO JaBJICHNUS. 4.
IIpoexTHpoBaHKE CETEBOIO OJOTpEeBATENS.
Ilooz0mogka pacuemuyix 3a0anuii: 3ananus
OpPUEHTHPOBAHBI HAa PEIICHUS MUHU3aa4 110
pazzaeny "TemroooMenHoe 06opynoBaHue".
CryneHTaM HEOOXOJUMO TIOBTOPUTH
TEOPETHYECKUI MaTepHa, IPOBECTH PacUeThI
0 BapHaHTY 3aJaHUs U CAENaTh BEIBOALL. B
Ka4yeCTBE 3aJaHUS HCIOIb3YIOTCA CIEAYIONINE
ynpaxseHnus: 1. Pacuér IIB]] ¢ onpenenenuem
TEIUIOBOM Harpy3KU KaxkJou u3 30H. 2. Pacuér
I1B/] ¢ onpeneneHneM ycioBHi Tem1ooOMeHa
KaX10# U3 30H U UX KOHCTPYKTHBHBIX
XapakTepuCTHK. 3. Pacuéra mogorpesa BoJbl U
KOHIIEHTPAIINH KHCIOPOAA B OTCEKax
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cTpyiHoOro nea’paropa. 4. Beinmonnenue
pacuéTa BepTUKAJIBHOTO CETECBOIO
MOJIOTPEBATEIS.

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzydenne maTepuana 1mo pa3ueiy
"TemmooOMeHHOE 000pynOBaHKE" TOATOTOBKA
K BBITIOJTHEHHIO 33aJaHAN Ha MIPAKTHIECKUX
3aHATHAX

Iloozomoeka domauwinezo 3a0anus:
[MoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npodecCHOHATBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3jieie
"TermooObMeHHOE 060pyAOBaHUE" MaTepHaly.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AUMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPeCTaBICHHBIM TUCHBMEHHBIM pa0oTaM.
Iloo2omoeka K KOHMPOILHOU padome:
Wzydenne MaTepraioB Mo pa3uery
"TemnoobMeHHOe 000pya0BaHKe" U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilo0zomogKa K ayoumopHvlm 3aHAMUAM:
[IpopaboTka jgeKuu

Iloozomogxa pacuemuo-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3a[JaHHs BBITIOJTHACTCS YePTEK KOHCTPYKIIHH.
J1J1s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
WHAWBUIYAJIbHO 110 BapHaHTaM.

Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"TermoobMenHoe 060pyaoBanue"
Iloozomoexa kypcosoui padomoul: Kypcosas
pa60Ta BBITIOJIHACTCA 10 HUHAUBUAYAJIbHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEN PaOOTHI
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00opyoBaHusl, BBIOPATh ONTUMAIILHOE
peuenue. KypcoBoii npoekT npegycMarpuBaeT
MOSICHUTEIBHYIO 3aIMCKY C pacueTaMu U
rpadudecKkyro 4acTb. B 3aaHue BXOAUT pacueT
TEIIOBBIX, KOHCTPYKTHUBHBIX U TUIPABIMICCKUX
nokasaTeseil 3aJaHHOTO TeII00OMEHHOTO
anmnapara.
Camocmosmenvroe usyuenue
meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"TemoobMeHnHoe 060pya0BaHKE"
H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[1], cTp. 36-69, cTp. 374-388

[2], cTp.71-97
[5], cTp. 5-65, cTp. 66-102, cTp.259-267
[6], cTp. 5-6, cTp. 35-47

TpyOonpoBoas! u
apmarypa TOC u ADC

18.30

15

1.0

0.4

0.30

15.1

3.1

TpyOonpoBoas! u
apmarypa TOC u ADC

16.95

0.5

0.2

0.15

15.1

3.2

KouTpons

1.35

0.5

0.5

0.2

0.15

Iloo2omoeka K KOHmMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
"Tpy6onposozs! u apmatypa TOC u ADC" u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka jgeKuu

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnne marepuana no pasueny
"TpybonpoBoas! 1 apmatypa TOC u ADC"
MOJI'OTOBKA K BBIMOJHCHUIO 33JaHUI Ha
MPAKTUIECKUX 3aHATUIX
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"Tpy6onpoBossl u apmarypa TOC u ADC"
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana 1no pasaeny
"Tpy6orpoBozs! u apmatypa TOC u ADC"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[6], cTp. 74-82

O6opynoBaHue

35.90

0.4

0.30

31.2

CamocmosamenbHoe u3lyuenue




BCIIOMOTATEIBHBIX meopemuueckozo mamepuana: VI3ydcHue
cuctem TOC JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
4.1 OobopynoBanue 17.95 1 1 0.2 0.15 15.6 "O60opynOBaHKHE BCTIOMOTATEIBHBIX CHCTEM
ra3oBO3AYIIHOTO T2C"
TpaKTa ¥ CHCTEM Iloozomoeka K meKyuiemy KOHmMPOJIo:
TOTUTUBOIIO IAYH [ToBTOpeHNe MaTepuana 1mo pasaey
4.2 ObopynoBanue 17.95 1 1 0.2 0.15 15.6 "O6opynoBaHHE BCTIOMOTATEIbHBIX CHCTEM
TEXHUIECKOTO ToC"
BOJOCHAOKEHUS Ilo02o0mogKka K ayounopHbiv 3aHAMUAM:
IIpopaboTka JIeKuu.
Ilo020moeka K npaKmMu4ecKum 3aHAMUAM:
W3yuenne marepuana no pasueny
"O60pyIOBaHKUE BCIIOMOTATEIbHBIX CHCTEM
TOC" moAroToBKa K BHITIOIHEHUIO 3aJaHUI Ha
MPaKTUYCCKUX 3aHATHUAX
H3yuenue mamepuanog numepamypHsix
UCMOYHUKOB:
[3], cTp. 25-37
[6], cTp. 150-167
[7], cTp. 259-267, cTp. 280-285
5 Haruerareau TOC 34.90 2 2 0.4 0.30 30.2 Iloozomoeka K mekywemy KOHMPOJIIO:
5.1 Hacocer TOC 16.95 1 1 0.2 0.15 14.6 [ToBTOpEeHUE MaTepHuaia mo pasaeny
5.2 Tsaroayrbesbie 17.95 1 1 0.2 0.15 15.6 "Harnerarenu TOC"

mamuHel TOC

IIoozomoeKa K ayoumopHsim 3aHAmusam:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
Iloozomosxka K KOHmpoibHOU pabome:
Wzydenne MaTepuaioB Mo pas3uery
"Harumeratenu TOC" 1 mOArOTOBKA K
KOHTPOJBHOI paboTte

Ilo0zomoeKka K npakmuueckum 3anamusam:
Wzydenune maTepuana mo pa3ueny
"Harnerarenu TOC" moaroroska k
BBIITOJIHCHUIO Sa}IaHI/Iﬁ Ha HpaKTI/I‘IeCKI/IX
3AHATHUAX

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIBHOTO MaTepraia o pa3aeny
"Haraerarenun TOC"




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], cTp. 7-17, c1p. 32-41, c1p. 43-45, cTp. 72-
99
[6], ctp. 114-138
OK3aMeH 36.0 - - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.00 8.0 - 8.0 2.0 - 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8.0 - 8.0 2.0 1.50 0.3 160.2

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoektam/padboram; MKKII — nnanBHIyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITosepxnocmuvle mennoobmennvie annapameol cxem TOC

1.1. Ornyck Teruia

TemnooomenHoe obopynoBanue TOC, kinaccudpukanus TerioooOMeHHoro obopymoBanus TOC
10 HA3HAYEHHUIO U NIPUHLUITY AEHCTBUS, pEreHEPAaTUBHBIE OJOTPEBATENN, KOHCTPYKTUBHBIE CXEMBI
ITHJ. KonctpyktuBHbie cxembl [IBJ/I. TermnoBoil pacuér NMOBEPXHOCTHBIX MOJOIPEBATEIICH.
['unpaBnuyeckuil pacy€éT MOBEPXHOCTHBIX Mojorpesareseit. O6opyaoBanue AJis OTIyCKa Terjia Ha
TOL. KoHCTpyKnuu M pacu€T CETEBBIX IOJOrpeBaTeieil BEPTUKAIBHOTO M TOPU30HTAIBHOIO
ucrnonHenus. Komnencanus teMnepaTypHbIX yaJIMHeHH. OTBO JpeHaxa..

1.2. TypOunst

3amuTa TypOUH OT OOPAaTHOTO MOTOKA Mapa npu cOpocax Harpy3ku. ['uapaBinyeckue cXembl U
pacuér comporuBieHus. Mcnapurenu, KOHCTPYKTHBHBIE CXEMbl HCHAPUTENEH, BapUAHTHI
BKJIFOYEHUS MCIIAPUTENEH B TEIUIOBYIO cXeMy. TeIIoBOM pacu€T uMcrapuTese U ONpeaeeHne ux
MPOU3BOAUTENBHOCTU. Pacu€r kadecTBa mapa wucnapurteneil. MHOrocTyneH4aTble HCIAPUTEIIH.
@akTOpbl, ONPENEIAIONIIME BIAXHOCTH M  KAayecTBO BTOpUYHOro mnapa. IlpumeHeHue
napomnpeoOpaszoBarenei uisi ornycka napa. KOHCTpyKIMM U OCHOBBI pacuéra IJIaCTUHYATBIX
TEII000MEHHBIX anmnapaTos..

2. Tennoobmennoe obopyoosatiue

2.1. KonrakTtHble TermnooOMeHHble anmapaTsl cxem TOC

KoncrpyktuBable  cxemsl IIHJ[  cmemmBaromero tuma. Pacuér  noporpeBatenent
cMmemuBaromero tuna. Pu3nyecKkue OCHOBBI Mpolecca TepMUYecKoil naeaspauuu. JleaspaTopsl,
TUIIbI, KOHCTPYKTHUBHbIE cXeMbl. KOHCTPYKIUS CTPYHHBIX, CTPYHHO-0apOOTaXHBIX J€a’paToOpoB U
JIea’paTopoB C YIOPSAIOUEHHON M HEeymopsaodeHHOU Hacaakou. Krnaccudukanus nea’paTtopoB mo
paboyeMy J1aBIEHHUIO U JAPOOJIEHMIO MOTOKA BOJbI. Pacuér Tepmuueckux Jea’paTtopoB. DakTopsl,
BJIMSIONIME HAa paboTy AeaspaTtopoB. OCHOBHBIE TPEeOOBaHMS ITPHU MIPOEKTUPOBAHUH J1€a9PATOPOB..

2.2. PacueT Ha MPOYHOCTH TEINIOOOMEHHBIX aNlapaToB U TPYOOIPOBOAOB

Pacuér snemMeHTOB TemI00OMEHHBIX almapaToB Ha MNPOYHOCTh. PacueT TONIIMHBI CTEHOK
KOPIIYCOB M JHUII TEIUIOOOMEHHBIX anmnapaToB. Y4YeT oOclHabjieHusi CTEHOK OTBEPCTUSMU U
ykperuieHue ux. Pacyer TpyOHBIX TOCOK M aHKEPHBIX CBSI3EH..

3. Tpybonposoowt u apmamypa TOC u ADC

3.1. Tpy6ompoBoasl u apmatypa TOC u ADC

Tpybonposoast TOC wu ADC, kareropun TpyOONpOBOJIOB, OHNOPbl U  IOJBECKH,
CaMOKOMIIEHCAIHsI, JpeHUpoBaHue TpyoonpoBooB. CopTaMeHT U HOMeHKJaTypa Tpy0. Kareropuu
CTAIlMOHAPHBIX TPYOOIIPOBOIOB.

3.2. KoHTpoib

KoHTpone MeTaina U yCTaJOCTHBIE SIBICHMS, NOI3y4eCTh, €€ KOHTPOJb. TemtoBas M30sAIus.
DJeMeHTHl U cXeMa TJaBHBIX TpyOompoBoaoB. CxeMbl BKiItoueHHus U KoHCTpykius POY u BPOY,
UX KOHCTpYKTMBHOEe odopmieHue. Buapl, kinaccuduxanus, Ha3HaYeHHE U KOHCTPYKIIHS
JHEPreTUYECKON apMaTyphl.

4. Obopyodosanue scnomozamenvivix cucmem TOC
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4.1. O6opynoBaHUe Ta30BO3AYIIHOTO TPAKTA U CHCTEM TOILTUBOIIOAYH

lNazoBo3aymbiid TpakT TOC, npuHIUNUaibHble cXeMmbl. CHCTEMBI MOATOTOBKM W MOJA4Yu
toruBa Ha TOC, paboTtarommx Ha yrie, Ma3yTe W IpupomHoMm raze. OO0OpyqOoBaHHE CHCTEM
MOJATOTOBKU U MOJJa4H OPTraHMYECKOIro TOILIUBA. .

4.2. O6opynoBaHHE TEXHUYECKOTO BOJJOCHA0KCHHUS
Cxembl cucteM TexHu4Yeckoro BojgocHabkenus TOC u ux obopymoBanue. O0opyaoBaHUE IS
3oonutakoyaanenust TOC..

5. Haenemamenu TOC

5.1. Hacocsl TOC

Hacocer TOC u ADC, ux knaccudukaius. OCHOBHBIC MTapaMeTPbl M XapaKTEPUCTUKH HACOCOB,
BBICOTA BCAChIBaHWsS W KaBUTAIMs B Hacocax. Pabora HacocoB Ha cerb. llapammensHoe u
nocle0BaTeIbHOE BKIIOYEHHE HAcCOCOB. PerynupoBanue nojaayu HacOCOB, MOMIIAX, KOHCTPYKIIUU
MUTATEIbHBIX, KOHICHCATHBIX, OYCTEPHBIX, CETEBBIX M IUPKYJSIUOHHBIX HacocoB. [lorpebdnsemas
MOIIIHOCTh. CHUIIBI, AEUCTBYIOIIHE B IEHTPOOESIKHOM Hacoce, CrocoObl ux komneHcauuu. CTpyiHbIe
HACOCHI, UX TPUHIINI JICUCTBUS, KOHCTPYKIIMS U OCHOBHI pacuéra..

5.2. TarogyteeBble MamnHbl TOC

XapakTepUCTUKH TITOMYTHEBBIX MAlIMH. TpeOOBaHUS K TATOAYTHCBBIM MallUHAM. THITHI,
KOHCTPYKIMU M MAapKUpPOBKA. A3pPOJAMHAMUYECKHE CXEMbl M XapaKTePUCTUKH MamuH. CXeMbl
paboumnx Kosec. BBIOOp TATOMYTHEBBIX MAIWH, MONIHOCTh WX MPHUBOJA. PeXHMBI padOTHI,
pEryJIupoBaHHEe MPOU3BOIUTEIBHOCTH U JABICHHUS..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. BemmonHeHue pacuera oJ0orpeBa BOJAbl U KOHLEHTPALMU KUCJIOPOa B KOHIIE OTCEKa
CTpyitHOrO JeaspaTopa aTMOC(hEpHOro TUIA MPH 33JaHHOM PACXO0/]I€ BOJbI B KOJIOHKY,
TEMIIEPATYPHOM II€penajie U HauaJbHOW KOHLEHTPALUU KUCIOPOa;
2. Bb1060Op 1IEHTPOOEKHBIX U OCEBBIX TATOYTHEBBIX MAILIMH, PACUET UX XaPAKTEPUCTHK;
3. Pacuér ucnapurensi HIOBEPXHOCTHOIO TUIIA, BKIFOYEHHOTO B CHCTEMY pEreHepaluu
HU3KOTO JaBJICHUS;
4. BolnloyIHEHUE pacdyeTa BEPTUKAIBHOIO CETEBOrO MOAOIPEBATENS 110 3aJaHHBIM ITapaMeTpaM
napa, TeIIOBOM Harpyske, Temineparype oOpaTHol ceTeBoi Bojbl. PacueT ruapaBindeckoro
COIPOTUBIICHUs BEPTUKAIBHOI'O CETEBOI0 MIOI0IPEBATEIIS;
5. Bemmonaenue koHcTpykTOopckoro pacuéra [1B]] mpu 3agaHHbIX TapaMeTpax mapa B oTroope
TypOUHBI, PacX0/e MUTATEIbHOM BOBI, TaBIEHUH MUTATEILHON BOJbI U JaBICHUH B
naTpyOKe HMKECTOSIIEro 0Toopa;
6. Pacu€r BBICOTHI BCaChIBaHUS, KABUTALMOHHOTO 3a11aca, ONPEEIIEHNE XapaKTEPUCTUK
HacocoB TOC;
7. Beimonuenue TersoBoro pacuéra [1B/] npu 3ananHbIX MapameTpax napa B oToope
TypOHHBI, pacXo/ie MUTATEIbHON BO/bI, 1aBJICHUH MUTATEIbHON BOJIbI U JABJICHUHU B
naTpyOKe HHXKECTOSIIEro oToopa.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

AyoumopHbie KoHCYAbmauuy no Kkypcogomy npoekmy/pabome (KIIP)
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1. KoHcynbranuu HampaplieHbl Ha BBINOJHEHHE pa3lie]lOB KypCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (TperogaBareins). B pamMkax 4YacoB Ha TPYNIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"TenmoodMeHnHoe obopymoBanue"”

I pynnosvie koncyromayuu no pazoeiam oucyuniunst (I'K)

1. OO6cyxnaeHue MaTepralioB 1o 3a1a4am pasjaena "TemiooomMeHHoe 00opynoBanue"
OO6cyxneHne MaTepuaioB Mo keiicam pasaena "Tpybonposons u apmarypa TOC u ADC"
3. OOcyxaeHue MaTepHalioB 10 Keiicam paszzena "OOopynoBaHHe BCIIOMOTATEIbHBIX CUCTEM
TOC"
4. OOcyxaeHue MaTepuasoB 1o keiicam pazaena "Haraerarenu TOC"
Hnousuodyanvhvie KoHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

N

1. Koncynbranuu npoBoasTcs no pasneny "TemmooomMenHoe o0opymnoBanue"
Texywuti konmpoas (TK)

1. KoHcynpranuu HanmpaBieHbl Ha MOJYYEHUE WHAWBUAYAIBHOTO 33JaHUs JUIS BBIOJTHEHUS
KOHTPOJIbHBIX MeponpusaTuil no paszaeny "Tennoodmennoe obopynoBanue"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena O11eHOYHOE CPEJICTBO
3arIaHupOBaHHBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Konpr JUCLUIUINHEI (B (THIT ¥ HAUMEHOBAHHE)
(B COOTBETCTBUH C pa3aeioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5
3HaTh:
TpeOOBaHUs K BEIOOPY IPOTPaMMHOTO 00ecTieueHUs IS TectupoBanue/Kontponsnas padota
BBINOJIHEHUS] KOHCTPYKIMH TEIJIOOOMEHHBIX alapaToB U UX N-2nk-1 +
pacd€ToB
Ha3HauyeHUe, IPUHIUI JeHCcTBUS, OCOOCHHOCTH UCIIOIb30BaHUs, TectupoBanue/KontponpHas padota
XapaKTEPUCTUKU U KOHCTPYKLIMU TEIJIOMEXaHUYECKOT0 U N-2nk-1 +
BCIOMOTaTeJIbHOI0 000PYI0BaHUS 3JIEKTPOCTAHIINH
Ymersb:
BBIITOJIHATH TEIUIOBOM, KOHCTPYKTOPCKHM M IIOBEPOYHBIA pacyeT PacuerHo-Tpaduueckas
CMELIMBAIOIIUX TEII000MeHHBIX anmnapatoB TOC ¢ onpeneneHrueM pabota/Koncrpykropckuii pacuér I1B/]
JIeCOPOIMH ra30B A-2mes * PacuerHo-rpadudeckast
pabota/TenoBoit pacuét [1B/]
BBITIOJHATH CXEMBbI, MOJIETIN WJIM YEPTEKU TEIIO0OOMEHHBIX PacuetHo-rpaduueckas pabora/Pacuér
annaparoB, IPOYHOCTHBIE WIIM THPABIMUYECKUE PacUEThl U UX N-2nk-1 + JieaspaTopa
AJIEMEHTOB C ITOMOIIBIO TPOrPaAMMHOT0 O0eCIeUeHus
BBINOJIHATH TUAPABINYECKHE PACUETHI U pacu€Thl HA MPOYHOCTD V-2 + PacuetHo-Tpaduueckas padota/Pacuér
AJIEMEHTOB TEIJIOOOMEHHBIX aIapaToB CETEeBOT0 MOJAOIPEBATENS
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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
9 cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. Konrponbnas padota (TectupoBanue)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Koucrpykropckuii pacuét [I1B]] (PacuetHo-Tpadudeckas padora)
2. Pacuér neasparopa (Pacuerno-rpadudeckas padbora)
3. Pacuér cereBoro nogorpesarens (PacuerHo-rpaduueckas pabora)
4. Terumosoit pacuét I1B/] (PacueTHo-rpaduueckas padota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne9)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABJIAIOIINX.

B nunnoM BeICTaBIsETCS OICHKA 3a 9 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bponos FO.M. , Aponcon K.O. , Psa6uukos A.1O. , Hupenmreiin M. A.- "CrnpaBo4HuK 110
TEIIO0OMEHHBIM anmaparaM NapoTypOMHHBIX ycTaHOBOK", M3narenbeTBo: "M3narenbekuit 1oM
MBH", Mocksa, 2016 - (480 c.)

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

2. 'mpmigensn, B. 1. Pacuer craHunoHHBIX TeI000MeHHUKOB : [Tocobue o kypcoBoMy u
JTUIIIOMHOMY npoektupoBanuio / B. 5. I'mpmdensa, A. M. Kuszes, B. E. Kynukos ; Pen. JI. A.
®denoposud ; Mock. snepr. ua-t (MOU). — M. : U3g-so MDU, 1974. — 107 c.;

3. Kimumenko A.B., 3opun B.M.- "Temnosnepreruka u terorexuuka Ku. 3. TennoBbie u aToMHbIE
anekTpoctannmu', U3narenscto: "MOU", Mockaa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011706.html;

4. Harnerarenu u TEIJIOBbIE IBUTATeNH : YUYEeOHUK JJI BY30B 1O
Hanpasienuto " Terosnepretuka", cnenuansHocTd ' [IpomblineHHas Temnosnepretuka” / B. M.
Yepkacckuid, u ap. — M. : DHeproatomm3aar, 1997. — 384 ¢. — ISBN 5-283-00236-5 : 40000.00.;

5. Hazmees FO.I'., JIaBpirun B.M.- "Temnoodmennsie anmnaparsl TOC", U3parensctBo: "MDOU",
Mocksa, 2019

https://www.studentlibrary.ru/book/ISBN9785383011935.html;

6. Puxtep, JI. A. BcmomorarensHoe 000py0BaHUE TETUIOBBIX DJIEKTPOCTAHINH : Y4eOHOoe mocodune
JUTSL BY30B TIO crielanbHOCTH "TeruoBeie anekTpuueckue ctanuuu” / JI. A. Puxtep, 1. I1.
Enuzapos, B. M. JlaBeirun. — M. : DHeproaromusaar, 1987. — 216 c.;
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7. Ctepman, JI. C. TerioBble 1 aTOMHBIE AJIEKTPUYECKHE CTAHIINY : YI€OHHK JUIsl BY30B I10
HarnpasieHuto "Temnosnepreruka” / JI. C. Crepman, B. M. JlaBeirun, C. I'. TumuH. — 5-¢ u3.,
crepeotur. — M. : U3narensckuii njom MOU, 2010. — 464 ¢. — ISBN 978-5-383-00466-1..

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. Buneokondepenmnuu (Maitna, Coepmxkas, BK u ap).

5.3 UuTepHeT-pecypchl, BKIOYas NpodeccHoHaIbHbIE 0a3bl JAHHBIX U HH(POPMAIIMOHHO-
CIPAaBOYHbIE CHCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HayuHasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. HanmoHabHAas YJ1eKTPOHHasi 6udamoreka - https://rusneb.ru/

5. 9BC "KoncyasTanT crygenra" - http://www.studentlibrary.ru/

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

7. Uudopmanmonno-cnpaBounas cucrema «Komexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HaAaMMCHOBaHUE
Y4eOHble ayIuTOpUN XK-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSL TIPOBEICHUS MYJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIEKIIMOHHBIX 3aHATUN U CTyus MYJIbTUMEAUIHBIA IPOEKTOP, KOMIIBIOTED
TEKYIIEro KOHTPOJISI MIePCOHAIbHBIN
K-417/7, CBeroBas CTYJI, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
YyepHasi CTyIus WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

POEKTOP, IKpaH, 000pyI0BaHUE
CTECIUATM3UPOBAHHOE, KOMITBIOTED

MePCOHAIBbHbBIN
VY4ebHble ayIUTOPUH XK-417/1, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUISL IPOBEJICHUS KomnbrorepHbIit mrkad 71 JOKYMEHTOB, mKad ISt OJEXKIbI,
MPAKTUYECKUX 3aHATUH, kinace U110 CTOJI IUCbMEHHBIN, KOMIIBIOTEPHAS CETh C
KP u KII BBIXOJOM B IHTEpHET, 10CKa MapKepHasi

[epeABUKHASA, KOMIIBIOTED ITEPCOHANIBHBIN,
MIPUHTEDP, KOHIUIIMOHED, CTEH]T

UH(POPMALMOHHBIN
Y4eOHble ayiuTopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIsl IPOBENICHUS KomnbrotepHsiii mKadg JUist JOKYMEHTOB, 1IKag s OAEKIbI,
MPOMEKYTOUHOMN kinacc U0 CTOJI MUCbMEHHBIN, KOMITBIOTEPHAS CETh C
aTTecTaluu BbIX0ZI0M B IHTEpHET, T0CKa MapKepHas

MepeABUKHAS, KOMITBIOTED MEPCOHAIBHBIN,
IIPUHTED, KOHIAULIUOHED, CTEH]T

MH(OPMaIIMOHHBIN
ITomemenus mis HTB-303, CTOJI KOMITbIOTEPHBIN, CTYJI, CTOI
CaMOCTOSITEIbHOMN JleknmonHas MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
paboThI ayTUTOpUs KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
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KOHJTUITHOHED

Tlomentenus niist

X-2020, Kabuner

CTOJI, Kad, CTOI MUCHMEHHBIN

KOHCYJIbTHPOBAHHMSI COTPYAHHUKOB
Kadenper
"TexHonoruu
METaJI0B"
TTomerenust misa K-417 2a, CTeJUIaX MJIg XpaHEHUS] MHBEHTaps, SKpaH,
XpaHeHUs ITomemenue mist yKa3Ka, apXUBHBIC JOKYMEHTBI, TUTIJIOMHbBIC U
obopynoBaHus U WHBEHTAPS KYpPCOBBIE€ PaOOTHI CTY/ICHTOB, KaHIICIAPCKHUI

y4e0HOr0 MHBEHTaps

IIPUHAJUIEKHOCTH, CIIOPTUBHBINA HHBEHTAPb,

XO3ICTBEHHbII HHBEHTAPh, 3al1aCHbIE
KOMIUIEKTYIOIHE Uit 000pyI0BAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TermnoMexaHM4eCKOE U BCIOMOTaTEIIbHOE O60py,ZIOBaHI/I€ SHCKTPOCTaHHI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KoHntposnbnas padora (TectupoBanue)

Pacuér cereBoro mogorpesarens (PacuerHo-rpaduueckas padora)
Pacuér neasparopa (Pacuerno-rpaduueckas padota)
Koncrpykropckuii pacuér [1B]] (Pacuerno-rpaduyeckas pabora)
Tennosoii pacuér [I1B]] (PacueTrHo-Tpaduueckas padota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4 >
pasjena S en Henens 3 6 9 12 15
KM:
[ToBepXHOCTHBIE TEMJIOOOMEHHBIE AIMAPAThl CXEM
1
TOC

11 Otnyck Teria +
1.2 TypOunst +

2 TemnooOMeHHOE 000pYAOBaHKE
2.1 KonrtakTHble TemoooMeHHbIe annapatsl cxem TOC +
29 Pacder Ha MPOYHOCTH TETNIOOOMEHHBIX aIMapaToB +

' U TpyOONIPOBOJIOB

3 TpyGomnpooas! u apmatypa TOC u ADC
3.1 Tpybonposoas! u apmatypa TOC u ADC +
3.2 KonTpons +

4 OO6opynoBanue BcrioMmorarenbHbIX cuctem TOC
41 Ob6opynoBaHue ra30BO3AYIIHOTO TPAKTA U CUCTEM N

' TOIJIMBOIIO QYN
4.2 O6opynoBaHie TEXHUYECKOTO BOJIOCHAOKEHUS +

5 Harneratenu TOC
5.1 Hacocsl TOC + +
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5.2

TsaronyrseBbie Mamuabl TOC

Bec KM, %:

20

20

20

20

20
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