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1. Heau u 32724y JTUCHMUILIMHBI
OcHoBHasi meab Kypca: B pesynbTate OCBOCHHS AMCHUIUIHHBI «[ a30TypOMHHBIE
TEXHOJIOTUM TPOM3BOJACTBA 3JEKTPUUECKON U TEIUIOBOM SHEPTUM» MarucCTpaHT IpUoOpeTaeT
3HAHMS, YMCHHSI M HaBBIKH IO JKCIUTyaTallMd U OOCTY)KMBAaHUIO YCTAHOBOK W 00OpYHOBaHUs
COBPEMEHHOTO  IPOU3BOJACTBA  DJIEKTPUYECKOW W TEIJIOBOM SHEPIMM C  BBICOKOH
3¢ (EeKTUBHOCTBIO, BBITIOJHEHUEM TpPEOOBAHWM 3alIUTHl OKPYXAIOMIEH Cpelapl W TMPABUI
0e30MacHOCTH IPOU3BOJICTBA; HAYYHO-UCCIENIOBATEIILCKOW M MPOEKTHO-KOHCTPYKTOPCKOM
JeSITEIbHOCTH B 00J1aCTH COBPEMEHHBIX TEXHOJIOTUH MPOU3BOJICTBA AIIEKTPUUYECKON U TETIIOBOM
SHEPIUH.
3agaum u3yyeHus Kypca:
— TpuoOpeTeHHe CTYJAeHTaMH HEOOXOIUMBIX 3HaHMH O puHIUMIax padote [ TY;
— TOJyYEHHsS]  HABBIKOB  PEIICHUS  TEOPETUYECKUX  3aJad [0  OINPEICICHUIO
TEPMOJIMHAMUYECKUX
— mnapamerpoB [ TY;
— OBJIaJICHHE HABBIKAMH KOHTPOJISI OCHOBHBIX ITAPAMETPOB U PEKUMOB pabOTHI arperara;
— (opmupoBaHHWE  HABBIKOB  ONTUMAJIBHOTO W  PANMOHAIBHOTO  HCIIOJIb30BAHUS
COBPEMEHHBIX
— TEXHOJOTHH;
— TIIPUMEHEHUE TIOJIYYEHHBIX 3HAHHMM, HAaBBIKOB M YMEHHMI B  MOCIEAYIOLIEH
npodeCCHOHAILHON
— JIeSITENIbHOCTHU.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

VYueOHast mucuuiuinHa «I'a30TypOMHHBIE TEXHOJIOTHH ITPOU3BOACTBA SJIEKTPHUYECKOM U TETIIOBON
SHEPTUN» OTHOCHTCS K JUCIUTUIMHAM TI0 BBIOOPY CTYAEHTA, 4acTh, (POPMHUPYEMOI yIaCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHWH B yuyeOHOM riane HampanieHus 13.04.01. «TerosHepreTrka u
TETUIOTEXHHUKA» W TMPEIyCMOTPEeHa JJIsl M3ydeHus B 4 cemecTpe Kypca, Oa3upyercsi Ha 3HAHUU
OOMIETEXHUYECKUX ¥ CIIEIUATBHBIX JUCIHUILINH: VIHHOBAlMOHHBIE TEXHOJIOTHH TPOM3BOJICTBA
JNIEKTpUYeCKOW M TeryoBod  sHepruu.  IlpuHnunsl 3¢ ¢dexkTuBHOrO  ympaBieHHs
TEXHOJIOTHYECKUMHU TpOIlecCaMi B TEIUIOIHEPreTUKE, TEIUIOTEXHUKE M TEeMJIOTEeXHOJOTHSIX,
[Ipobnembl »Hepro- U  pecypcocOepexXeHHss B  TEIUIODHEPreTHKe, TEIUIOTEXHUKE H
TEIUIOTEXHOJIOTUAX, TerIoMaccOOOMEHHbIE TPOIECChl  JSHEPreTUKH, METOAbl  pacyera,
HcnpiTanne, HaaIka M HaZEKHOCTh TEIJIOOHEPTETUIECKOTO 000PY/IOBAHHS.

3. Hepeqem. NJIAaHUPYEMBIX PpPE3YJIbTATOB oﬁyqe}mﬂ nmo AUMCHMIIIMHE, COOTHECCHHBIX C

HHIMKATOPAMH JOCTUKEHHS] KOMIIeTEeHIIUH

Taoauna 1
IlnannpyemMble pe3yabTaThl
Koa no ®1'0OC Nuaukaropsl 1ocTHkeHusi | o0yueHus no gucuuniaune (3YB)
IIpodeccnonanbubie
IIK-2 cnocobnoctio k | ITK-2.1. AHanu3upyer 3HaTh:
pa3paboTke “H(pOpPMAIIUIO TI0O HOBEHUIINM — THOBI  KOMOMHHMPOBAHHBIX
MEpOIPUITHI mo | B MHPOBOM macirade razo- © TapoTypOMHHBIX
COBEPIIIEHCTBOBAHUIO pa3pa60TI<aM TGXHOJ‘IOFI/IffI, YCTAHOBOK ISt BLIpa6OTKI/I
TEXHOJIOTUU NPUMCHAEMBIX Ha JaHHOM BJIEKTPUYECKOW U TEIIOBOU
NPOM3BO/ICTBA; NPEINPUITAN W Tpejiaraet SHEPTUH,
0beceYeHUIO TFOTOBBIC PCIHICHUA 10 MX — 0COOEHHOCTH pabodero
6ecnepe6oiinoii paboter, | B AP 1poneccea B IaporasoBbIx




IIPaBUIILHOU
JKCILTyaTallud, PEMOHTA
u MOJIEpHU3aLUU
SHEPreTHYECKOTO,
TEIUIOTEXHUYECKOTO U
TEIIOTEXHOJIOTMYECKOro
00opyIOBaHUsI.

IK-2.2. BripabarteiBaer
IJ1aH MEpOIPUITHI u
M0CJIeI0BATEIbHOCTD
MPOBEJICHUST  ONEpalii 10
COBEPILICHCTBOBAHHIO
TEXHOJIOTUYECKUX PEIICHUH U
MOCJIeI0BaTEIbHOE
BHEJIpEHHE 174 B
IIPOU3BOJICTBEHHBIN IIPOLIECC;
IIK-2.3. Hcnons3yer
COBpPEMEHHBIE HOPMATHUBHBIC
METOJIbI OIpeIeICHNUs
paboTocmocoOHOCTH
o0OpyIOBaHUs, Ha OCHOBE
rpaMOTHOU paboThI C
TEXHOJIOTHYECKOM
JIOKYMEHTaUE,
TEXHUYCCKUMHU
periaMeHTaMy M IacropTaMu
CBOEBPEMEHHO cooOmraer
PYKOBOJICTBY 0
HEOOXOJUMOCTH TPOBEICHHS
ero peMoHTa u

MOJICPHH3AIIUH.

JHEPrOYCTaHOBKAaX
Pa3IUYHBIX CXEM JJIS
BBIPAOOTKH JIEKTPUIECKOM
Y TEIJIOBOU SHEPTHH;

YT U METOBI
oOecIieueHrs BBICOKOM
TOIIUBHON SKOHOMHUYHOCTH
1 000CHOBAaHHOM
HaJIEKHOCTH HA TPOEKTHO-
KOHCTPYKTOPCKOU U
AKCIUTYaTaIlMOHHOM CTaIUsIX
’KU3HEHHOTO I[UKJIa

apora3oBbIX
9HEProyCTaHOBOK;

MECTO KOTEIbHOU
YCTaHOBKH u
naporeHeparopa B
TEXHOJIOTUYECKOH  CXeMe
TOC u ADC,;

CXCMbl TI'CHCpAllMM IIapa H
XapaKTCPUCTHKA IIpOHCCCOB

reHepaIuy;
OCHOBHBIE YpaBHCHHS
TUIPOIMHAMUKH 51
TemiooOMeHa

BOJIOHAIIOPHOTO TPAKTa;
IIPUHLMIIAAIbHBIC TETIOBBIE
CXEMBI MTapOra30BbIX
SHEProycTraHoBok ¢ KVY;

TEPMOTUHAMUYECKUE
coiictea III'Y ¢ KY;
OCHOBHBIE MOKa3aTen

IIT'Y; cxemsl maporasoBbIX
3HeproycraHoBok ¢ KVY ¢
JIO’)KUTaHWEM TOIUIMBA,

III'Y ¢ mnapamnenbHOU
CXeMoi pPabOThI: TEIJIOBBIC
cxeMmbl, KoHcTpykuusa KV,
0COOEHHOCTH

TEXHOJIOTUYECKOTO
rporiecca.

YMmerh:

MpUHMMATh  pELIEHUs B

00JIaCTH  TETUIOPHEPTEeTUKH,
TETUIOTEXHUKHU "
TEIUIOTEXHOJIOTUU C yYETOM
0COOEHHOCTEH TETUTOBBIX
cxeM III'Y nmns BbIpabOTKH
AIEKTPUYECKON M TEIJIOBOU
SHEpIuu;

MPOU3BOAUTH TEIJIOBOM
pacy€T maporazoTypOMHHBIX




YCTAaHOBOK Pa3JINYHBIX CXEM
JUTSI BRIpAOOTKH
3JIEKTPUYECKOM U TEILIOBOU
SHEPIUH;

COCTaBIITh  TEXHUYECKHUE
YCJIOBUS Ha NPOBEIECHUE

OKCIICPUMCHTAJIBHBIX
HUCIIBITAaHUN mapora3oBbIX
OHEPIroyCTaHOBOK JJIA

BBIPAOOTKH  DIIEKTPUYECKON
U TEIUIOBOW SHEPIuy,
OIpENENATh
9KCIUTyaTallMOHHBIC
XapaKTEePUCTHKHI
apora3oBbIX
9HEProyCTaHOBOK IS
BBIPA0OTKH 3JIEKTPUYECKOM
Y TEIUIOBOW SHEPTUU.

Baanern:

HaBBIKAMHU pabOTHI C
HOPMAaTHUBHOM U
TEXHUYECKOMN
JIOKYMEHTAIUEH;
METOJaMH OCTPOECHUS
COBPEMEHHBIX TEIJIOBBIX
CXEM Iapora3oBbIX
9HEProyCTaHOBOK IS
BBIPAOOTKH JIEKTPUUECKOMN
Y TEIUIOBOW YHEPIHH;
MPUHILIMIIAMU TOCTPOEHUS
JITOPUTMOB pacyera
TEIIOTEXHUYECKUX
SHEProyCTaHOBOK JISI
BBIPAOOTKH 3JEKTPUUECKOM
U TEIJIOBOW DHEPI'uH,
HaBBIKAMU pabOTHI C
COBPEMEHHBIMU
anmnapaTHbIMU U
MIPOrpPaMMHBIMH
CPEICTBAaMH MCCIIEA0BAHUS
Y IPOEKTUPOBAHUS
Mapora3oBbIX
JHEProyCTaHOBOK;
METOIUKON pacuera,
MPOCTOTO U CJIOXKHOTO
KOHTYPOB LIUPKYJISILIHH;

METOAUKON pacyera
KOHBEKTHBHBIX
ITOBEPXHOCTEN HarpeBa;
METOJIUKOHN pacdeToB

BO3AYIIHOTO W OBIMOBOTO
TPAKTOB KOTJIA,




— METoAaMu CpaBHEHHSI
TEIUIOBOM  3KOHOMHUYHOCTH
HEPrOyCTaHOBOK.
4. O0beM QMCUMILUIMHBI M BUABI Y4eO0HOiIl padoThl
Tabiamnuna 2
Bcero Cemectpsl
Buj yue6Hoii paGoTsI 4acoB/ 3a4.e1. 2
(01010 0P0
KonTakTHas padora (Bcero) 36/1 36/1
B Tom uncne:
Jlexuuu 18/0,5 18/0,5
ITpakTHyeCcKue 3aHATHS 18/0,5 18/0,5
CemuHapsbl
JlabopaTopHbie paboThI
CamocrosiTeJibHasi pa6ora (Bcero) 90/2,5 90/2,5
B ToMm umcne:
KypcoBas npoekr (pabota)
PacuerHo-rpaduueckre paboThI
TP 18/0,5 18/0,5
Pedepatsr
Jloxmasl 36/1 36/1
IIpesenranuun
U (unu) opyeue 6uovi camocmosmenvHou pabomoi:
ITonroroBka k 1ab00paTopHBIM paboTam
[ToaroToBka K MPakKTHYECKUM 3aHATHSIM 36/1 36/1
IlogroroBka K 3a4eTy
ITonroToBka K SK3aMeHy
By npomeKyTo4HON aTTecTaluu
KonTpoasb 18/0,5 18/0,5
Buj orueTHOCTH JK3aMeH JK3aMeH
Oo6mas Tpynoemkocts | BCEI'O B yacax 144 144
JTUCIHHUILINHEI BCETI'O B 3a4. equHHAIax 4 4




5. Conep:xaHue IMCHUNINHBI

5.1 JlekiMOHHBIE 3aHATUSA

Taduanuna 4
Ne HaumenoBanue
Conep:xkanue pasaena
n/n | pa3nesa IMCUMILIMHBI
1 2 3
Mopyns-1. OCHOBHBIE 3JIEMEHTBHl KOHCTPYKLIIMM COBPEMEHHOH CTallMOHAPHOM
YCTpOiCcTBO BoicokoTemneparypuoii I'TY. Ipunmun neiicteus I'TY. Ilone3Hnas
COBPCMCHHbIX MomHOCTh ['TY. Cxema I'TY mpocToro TepMOAMHAMHUYECKOTO
CTallHOHAPHBIX uukia. Cxema I'TY cnosxknoro nukna. Otaunaue I'TY ot IITY. Crenens
ra3oTypOMHHBIX CcKaTHsl BO3AYIIHOTO KomIpeccopa. YcrpoictBo ['TY V94.3 dupmsr
1| yeranosok. Siemens. KITIT'TY.
YerpoiicTBo
COBPEMEHHOM
CTallMOHAPHOU
BBICOKOTEMITEPATYPHOI
I'TY.
VerpoiicTso OcHOBHbIE 3JIEMEHTBHl KOHCTPYKLMHU BO3AYIIHOIO KOMIIpEccopa.
BO3TYILIHOTO Haznauenne wu mpuHmMn paboThl HEBPALIAIOUIETOCS BXOIHOTO
HanpaBisitomero  anmapara  (BHA)  xommpeccopa.  Hasnauenwue
o | Kommpeeeopa. AHTUIOMIIQXHBIX KianaHoB. [lomnaxk (ompeneneHHe U CIOCOOBI
YeTpoicTBO Kamepsl
cropaHuis. ycTrpaHeHus1). OCHOBHbBIE 3JIEMEHThI KOHCTPYKLIUU KaMephbl Cropaus.
Tunel kamep cropanusi. IX JOCTOMHCTBA M HEIOCTATKU. Y CTPOMCTBO U
MIPUHLIMII JEHCTBUS TOPETIOK KaMep CrOpPaHHUsL.
. . VYerpoiictBo razoBoil TypOuHbl. [loBbimenune KIIJ[ I'TY. Cucrema
3 ¥ CTPOHCTBO ra30BOi OXJIAXKACHUS Ta30BOMl TypOuHbl. KoHCT s poTopa Tra3oBOM
TYpOUHBI. yp LPyK poTop
TypOuHsl. [lpuHimn c60pku poTopa ra3oBoi TypOUHBI.
[Ipeumyiecrna, [IpenmymiectBa, HegocTaTku U obnactu npuMmenenus ['TY.
4 | HemocTaTKU U 001acTh
npuMeHeHus ['TVY.
Monynb-2. [IpuHnunuaneHasgs cxema MPOCTEHIIEW Iapora3oBOM  YCTaHOBKH
["a3oTypOuHHbBIE YTUIN3alMOHHOrO Tuna. KoHCTpyKTHBHBIE OCOOEHHOCTH W MPUHIUI
YCTaHOBKU B neiictBus  komna-yrunusaropa. KIIJ[ kornma-yrunmszatopa B IITY.
Mapora3oBbIX VYerporictBo anekTpoctaniuu ¢ [1TI'Y.
JHEPreTUYECKUX
TEXHOJIOTUSIX
5 | PNEeKTpOCTaHIH.
[TonsiTue o
I1apora3oBbIX
SHEPreTHUECKUX
TEXHOJIOTHUSIX U
YCTPOMCTBO

npocreimen [TV,




Knaccudukanms [1TI'Y,
UX THIIBL,
MIPEUMYIIECTBA U
HEJIOCTATKH.

Konnencanmonnsle u rtemnodukanuonusie III'Y. bunaphele wu
moHapusbie [1I'Y. Yrunuzanuonnsie [IT'Y. TII'Y co cOpocom BBIXOIHBIX
razoB I'TY B JHepretMdyeckuil KoTel. YCTPOMCTBO W IPUHIHUII
NeHCTBUSA  HM3KOHATopHoro maporeneparopa. CxeMa cOpPOCHOM

[I'y. III'Y ¢ «BbITECHEHUEM» PErCHEpPALMU. YCTpOHCTBO H
IIPUHLIMII IEHCTBUS BBICOKOHAIIOPHOIO MTaporeHepaTopa. Y CTpOMCTBO U
NPUHLMII JEUCTBUA Tra3oBoro noporpesarens KosueHcara [TIK.
[TaporazoBele ~ yCTaHOBKM  yTwin3anMoHHoro  tuma.  Cxema
OJTHOKOHTYpHON yTmim3anuoHHoil III'Y. Cxema ABYXKOHTYpHOM
yrunuzarmonnon [I'Y. Cxema TpexkoHTypHOU yruin3aunonHou [11'Y.
OnHoBasibHBIE W MHOTOBaIbHBIC III'Y. JlocToMHCTBA M HEIOCTATKH.
(Cxema ropu3oHTaJIbHOTO TPEXKOHTYPHOI'O KOTJIa-yTUIIM3aTOopa.

[IpenmyiecTta u
Hegpocratku 1Y, nx
MECTO B 3apyOexHOU
SHEPreTHKE U
TEHJCHIINH UX
pa3BUTHSA.

[IpeumymectBa u Hemoctatku [II'Y, ux wmecro B 3apyOexHOM
JHEPreTUKE U TCHACHIMY UX Pa3BUTHS.

5.2. JIaGopaTopHbIe padoThl (He MPexyCMOTPEHbI)

5.3. [IpakTnyeckue (ceMUHAPCKHE) 3aAHATHS

Tabnauua S
Ne
HaumenoBanue pa3jaeia
n/n Conep:xanue pa3neia
AUCHUILINHBI
['azoTypbunHas ycranoBka | Ocobennoctu koHCTpykumu I'TY V94.2 mpousBojacrtsa
1 .
sHeprodioka [1I'Y-450T. ¢upmsbl Siemens.
VYerpoiicTBO Kamep Pexumel ropenust kamep cropanus ['TY. Cxema ropenku
CTOpaHHs. c IIPEIBAPUTEIIBHBIM CMEILIECHUEM. Cxema c
2 1 dy3noHHON TOPENKOM. Cxema MUJIOTHON
TupPy3nOHHON  TOpenkd.  3aBUCUMOCTH  BPEIHBIX
BBIOPOCOB KaMephl CrOpaHus OT  MOUIHOCTH
NIEKTPOT€HEPATOPa U PEKUMA TOPEHHUS.
YcrpolicTBO ra3oBoi VYeTpoilcTBO ra30BOM TYpOHHBI M CUCTEMA €€ OXJIAKICHHUS.
3 | TypOuHBI U cucTema ee
OXJIQKICHUSI.
Coopka I'TY, Co6opka I'TY, TpancnoptupoBka Ha TOL] u yctaHOBKa B
4 | TPAHCTIOPTHPOBKa Ha TOL u | MamuMHHOM 3ae.
YCTaHOBKA B MAallTMHHOM
3aie.
Pa3Butne KoHCTpYKIMI Pa3sutne konctpykuuii ['TY ¢upmsl Siemens u MmecTo
5 ['TY ¢upms Siemens u I'TY V94.2 B 3TOM pa3BUTHH.
mecto ['TY V94.2 B aTom
pa3BUTHUM.
KorenpHas ycraHoBKa Tennoas cxema korenpHOM ycTaHoBkM 1Y -450T.
6 1apora3oBOil yCTaHOBKHU Cxema IBYXKOHTYpPHOTro 6apabaHHOIO KOTJa-yTHIN3aTOpa
II'y-450T. BepTUKaIBHOTO (OarmeHHoro) tuma. KoHcTpykius Kotia
yrunuzaropa I11'Y-450T.




[TapoBast TypOuHa, Koncrpykuus naposoit Typouns: T-170-7,8.
KOHJIEHCAIIMOHHAS U Tennodukanronnas ycranoBka sueprodmioka [1TY-450T.
7 TerIo(hUKaIMOHHAs 3aBUCUMOCTH MaKCUMAaJIbHBIX TEIJIOBBIX (a) U
YCTaHOBKH dHEPro0soka anekTpuueckux (0) Harpy3ok [1I'Y-450T ot
[Iy-450T. TeMIEpaTypbl HAPYKHOT'O BO3AyXa B 3aBUCUMOCTH OT
cocTaBa paboraroiero o000pyAoBaHHUsL.
6. CamocrosiTeibHasi pad0Ta MATHCTPAHTOB MO IMCUMUILINHE
6.1 BOl'[pOCI)I AJIA CAMOCTOATEJIbHOTO H3YICHUA
Tabaunna S
Ne
o/ TeMbl 17151 CAMOCTOSITEILHOTO U3YYeHHS
1 | UccnenoBanue pesxumoB paboThl sHEpreTrudeckux ['TY
2 HccnenoBanue BIUSHUSA U KJIMMAaTHYECKUX XapaKTEPUCTUK HA MOKa3aTeNId SKOHOMUYHOCTH
sHepretuyeckux I'TY
3 | UccnenoBanue paboThl OJHOKOHTYPHOM maporazoBoii TOC ¢ KOTIOM-yTHIM3aTOPOM
4 | Uccnenosanue paboThl ABYXKOHTYPHOM naporazosoit TOC ¢ KOTIOM-yTHIN3aTOPOM
5 | CrocoOsbl noBkleHUs SKoHOMUYHOCTH I TV,
6 | YcTpoiicTBO OCHOBHBIX 3JIEMEHTOB ra30TYpPOMHHBIX YCTAHOBOK
7 MopenupoBanue pexumoB padoter ['TY TOL. Ontumuzamuss XapaKTEpHUCTHK,
000pyI0BaHUA U
8 | YcrpoicTBO OCHOBHBIX 3JIEMEHTOB Ta30TyPOUHHBIX YCTAHOBOK.
9 | Cnoco6sl noBbIIeHHs S3KOHOMUYHOCTH [TV,
10 | YcrpolicTBO OCHOBHBIX JIEMEHTOB I'a30TYPOMHHBIX YCTAHOBOK.
11 | Mogenuposanue pexxumos padotst I'TY TIII.
12 OnTumu3zanus XxapakTepucTUK, 000PYAOBaHUS U TEXHUUYECKUX PEIICHUN IpU pa3padoTKe
I'TY-TOLI.
13 | Texauueckoe o6cnyxuanue I'TY.
14 | TonnuBHoe x03sticTBO I'TY.
15 | Monenuposanue pesxxumos pabotsl I'TY TOLI,

6.2. Tembt UTP no aucunninxe

1. Tennossle pacuets! npoctoit ['TY

2. Tennosotii pacuetr I'TY ¢ perenepanueit

3. Pacuer [II'Y ¢ momry3aBUCHMO# cxemoit

4. Pacuer BoiOpocoB [1I'Y B atMocdepy

5. Pacuer ocHOBHBIX pazMepoB U Mokazaresneir ooopynoBanus ['TY (kommpeccopa,

KaMepbl CrOpaHusi, TYpOHHBI)

6. TerutoBoii pacuet kKoTia-yruiu3aTopa [1I'Y

Konmponvnas paboma Nel, npumepsl BOIPOCOB

1. Cxema u MK npocreiiieii ra30TypOMHHOM yCTaHOBKH OTKPBITOTO THIIA.

2. Pabora Typ6unsl, pabora nukia B I'TY mpocroro nukiia.

3. Pacxon Bo3ayxa, ra3a u pacxoa tormmsa B I'TY npocToro nukia.

4. Momraocts I'TY mpocroro nukia, tepmudeckuii KITJI, aOComoTHBIN 37K TpUIECKUN

KTII.

5. CriocoOslI TIOBBIIIEHUS TEILIOBOI dKoHOMUYHOCTH [ TY.




6. JlocrouncTBa u HepoctaTtku ['TY.,

7. Cxema u uki1 ['TY co cTyneH4YaThIM CKaTUEM BO31yXa.

8. Pabora TypOunsl, padota nukia B ['TY co cTyneH4aTsiM CKaTueM BO3TyXa.

9. Pacxon Bo3ayxa, raza u pacxoj toruba B I'TY co cTyneH4aTsiM C:kaTUEM BO3/yXa.

10. Momnocts I'TY, repmuueckuii KII, abcontotasiit anekrpuueckuit KITA T'TY co
CTYIEHYATHIM CKaTHEM BO3/yXa.

6.3 Tembl pedepaToB:

10.

11.

12.

13.

14.

15.

16.

17.

Crnioco0s! peasin3aruu 1ukia bpaiitona. I[lorepu B mpoTOYHOM YacTy MapoBoOi
TypOunsl. [ukn Penkuna. [lpunuunuansroe otnnune ABCu I'TY

JlBe Monudukanuu nukia bpaiirona. L{uki ¢ mogBoJOM TENIOTHI IPU HOCTOSHHOM
naBiieHUH. LIMKIT ¢ TOBOIOM TETIOTHI MIPH MTOCTOSITHHOM 00BeMe

VY cTaHOBKHM HENPEPHIBHOIO U MpepbIBUCTOr0 ropeHus. [IpuHnunuansHas cxema
YCTaHOBKH Ul peajln3alliy Lukia bpaiitona

Perenepatusnsiii nuki bpaittona. [Ipunnunuansnas cxema ['TY, paGoraromieit o
pereHepaTHBHOMY LMKy bpaiiToHa. 3aMKHYTBIE M Pa30OMKHYTBIE CXEMBI PaOOTHI
I'TY

TepmoauHaMuveckre mapameTpsl COCTOSHUS B (DYHKIIMH TpoIiecca.
@DeHOMEHOJIOTHYECKUI MeTOl TepMOJUHAMUKH. CTaTuCTHUeCKUH (MiIn
¢busnvecknii) MeTo TepMoAMHAMUKU. Pabouee Teno

VHTEHCUBHBIE U DKCTEHCUBHBIE ITaPAMETPbI COCTOSIHUS, YPAaBHEHUE COCTOSHUS.
TepmoauHamMuueckuil npouecc. TemneparypHslid Hanop, WIA IPAIACHT
teMneparyp. @yHKuMHM rpouecca

IlepBbIif 3akoH TepMoaguHaMuKu B popme Jlarpanka. 3akoH ABoraapo.
HuddepenunansHas popma MepBoro 3ak0Ha TEPMOJIUHAMUKH IS BBIAEIIEHHOTO
2JIEMEHTA C Maccoi m

N3oxopHblii ipoliiecc, n300apHbIi MPOIIECC, ainadaTHIECKUi (a1nadaTHBI)
npoliecc, MoKasarenb aauadaThl, U30TEPMUUECKUIM MTpoIece, MTOIUTPOITHBIN
(monuTponMUEcKuii) mporecc, MoKa3aTeilb MOJIUTPOIIbI

Bropoii 3ak0H TEpMOAMHAMUKH, TEPMOANHAMUYECKUN [IUKI. DHTAJIbIIHS.
Outponus. Uarerpan Knaysuyca. /luarpaMmbl COCTOSIHUS U TEPMOIMHAMUYECKUE
LUKJIBI

uxn Kapao n kapHoTH3npoBanHbIi uka bpanTona. K1/l nukna Kapho.
[Tpunun «xapHotuzauuu». Juarpammsl p—V, T—s u h—s. Lukn Penkuna c
JBOMHBIM IIEPETPEBOM Mapa

TepmoauHaMuueckoe coBeplieHcTBOBaHue 1ukia bpaiitona. Lukn I'TY ¢
JBYXCTYIE€HYAThIM 1M0JIBOJIoM Teruia. [Iponecc perenepannu B ['TY

Paboune nporecchl B ra30TypOMHHBIX ycTaHOBKaX. CTeneHb MOBBIIICHHS
naBJIeHUs B KoMIiipeccope. [oHsTHe naeanbHOro Kommnpeccopa

[Ipomexxyrounoe oxmaxzaenue. [Iponecc cxxarus B komrpeccope. I[Ipoueccs! B
KaMepax CropaHMs U JOKUTaHUSI

Cxema MaTepHalIbHbIX IOTOKOB U IApaMETPOB KaMephl CTOPAHUs. Y pPaBHEHHE
TEIJIOBOro OajlaHca KaMepbl CrOpaHus

®opmyna 11 onpeneneHus Kodduirienta u3osiTka Bo3ayxa. Onpenenenue
Macchl JJokuraemoro Toruinea. Koadduuument nzopiTka Bo3ryxa rnocie KaMmepsl
JOKUTaHUS

[Ipornecc pacmupenus B TypOuHe. MaeanbHbli U pealbHbIi MPOIECChl CXKATUS B
TypOune. CTeneHb NOHKCHHUSI TaBJICHUS B TYpOMHE

NneansHas pabota pacmupenus B TypOune. Pabota peansHoit TypOounsL. [ToTepu
paboThl, cBsA3aHHBIE C pacmupeHueM. [loHsaTiHe BHyTpeHHETO (MU
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25.

26.

27.

28.

29.
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31.

32.

33.

34.

35.

36.

37.

38.

agunabaruueckoro) KIT/]

[IpeobOpazoBanue 3HEprUU B TypOUHHOM cTyreHu. Pabouwnii mporecc B TypOUHHOM
CTyneHU. AKTHBHAS U YUCTO peakTuBHas. TypOuna. Kunemarnueckas creneHp
PEaKTUBHOCTH

[TpuHUMNUaTbHAS TEXHOJOTUYECKAs CXEMa M TEPMOIMHAMUYECKUI LMK
npocreiimei ['TY, paboraromieit Ha MPUPOTHOM Ta3e

VYaenvHas pabota TypOUHBL. Y IeibHas padoTa, moTpedasieMast KOMIIPECCOPOM
VnenpHast mone3nas padora ['TY. Bayrpennuit KIIJ T'TY. Bnayrpenuss
MouHocTs ['TY

Oddexrunbiii KIT I'TY. Onexrpuueckuii KIIJI. TemnepaTyphubiii koadduimeHT
3aBUCUMOCTh BEJIMUMHBI MTOJIC3HON yenbHOoU paboTsl mpoctoit I'TY ot creneHu
MOBBIIIECHUS 1ABICHUS

3aBucuMocTb BHyTpeHHero KIIJ[ mpoctoit ['TY or HauanbHOU TemIiepaTypsl raza u
CTETECHHU TOBBILLIEHUS J1aBJICHUS

KoHcTpyKTHBHBIE 0COOEHHOCTH Ia30TYpPOMHHBIX YCTAaHOBOK.

OcHoBuble otanuus I'TY u [ITY, Baustonne Ha KOHCTPYKTOPCKHUE PELICHUS
Ha3nauenue u s3kcmyaranus cTauMoHapHbIX U TpaHcnopTHeIX I'TY. OcHOBHBIE
xapaktepHbie ocodeHnoctu ['TY.

KoncrpykrusHable cxemsl ['TY

Koncrpykrusnas cxema ['TY ¢ BcTpoeHHON kamepol cropanusi. KOHCTpyKTHUBHAsA
cxema ['TY ¢ pa3pe3HbIM BajloM U BBIHOCHOM KaMepoil cropanus. Cxema
KOHCOJIBHOTO pOTOpa

Pacuer kputHueckol 4YacTOThl BpallleHHs JUIsI  KOHCOJIBHBIX ~ POTOPOB.
KoncrpykruBnas cxema poropa I'TY GT 35. Konctpykrusnas cxema ['TY-100-
750 JIM3

TypOonerannepsl. OO11He TPUHIUITBI KOMIOHOBKU U KOHCTPYKIIUH.

I"a30BbIe TypOUHBI. PoTOp razoBoii TypOUHBI

KoHcTpyKkTHBHBIE BapuaHThl POTOPOB Ta3oBbIX TypOuH. Paboune momatku
TypOUHBI

['eometpus emouyHoro xBocta paboueir yonatku. CrocoObl oceBoi (ukcanuu
pabouux JOMaToK TypOUHBI C €T0YHBIM XBOCTOM

Komnpeccopsl.  Konctpyknust oceBbix kommpeccopoB ['TY. JlaGupuHTHBIE
yrotHeHus ['TY

Kamepa cropanusa I'TY. [lepBuunblii 1 Bropu4HbId, Bo3ayX. CekMOHHas KaMepa
CrOpaHHUs

OcHoBHbIE XapakTepUCTUKH Kamep cropanus ['TY:

- K03 UIIUEHT TTOTEPH JIaBIICHNUS,

- KOO GUIMEHT MOJIE3HOT0 JeHCTBHUS;

- HEpaBHOMEPHOCTH MOJIsl TEMIIEPaTyp;

- TETUIOHAIPSKEHHOCTh pabouero oobema,

- CPBIBHBIE XapaKTEPUCTUKH;

- coJIepyKaHKUe BPEIHBIX BEIOPOCOB B MPOAYKTaX CrOpaHUS

CucreMbl OUHCTKH U OXJIAKICHHS BO3/1yXa Mepesl KOMIIPECCOPOM, CHCTEMa
LIYMOTJIYIIEHUS, aHTUIIOMITa)KHAsI CUCTEMA, YCTPOUCTBO /ISl IPOMBIBKU
KOMIIpeccopa, CHCTeMa TOIUTMBOMNOa4uM, MacIOCHA0KEHUS, JIEKTPOCHAOKEHNUS,
IIPOTUBOIOXKApHAs CUCTEMA

Bonpoce! oxnaxaenus aeraneit ra3oBeix TypOuH. [loctaHoBKa 3aaun oXJIaKIeHUs
ra3oBoil Typounsl. CriocoObl OXJIaKJeHUs TYpOUHHBIX JOMATOK

HapyxHoe oxnaxaenue. [lapiyanbHblil 10ABOJ OXJIAXKAAIOIIETO areHTa 1o
HEKOTOPOMY CEKTOPY MPOTOYHOM YacTH TYpOUHBI. 3arpaiuTeabHOE OXJIaKICHUE
Tunel 3arpaguTeabHOrO OXJIAXKICHUS: INIEHOYHOE OXJIAXIEHUE, TOPUCTOE
oxJjaxaeHue. BHyTpeHHee oxnaxkaeHue. TUIbI J0NaTOK ¢ BHYTPEHHUM
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S7.

58.

59.

60.
61.

OXJTaXKACHUCM

Tepmocudonnoe oxnaxaenue. Cxema JIOMATOK ¢ TEPMOCU(POHHBIM OXJIAXKICHUEM.
KopueBoe oxiaxaenne

Onenka 3¢ dexTuBHOCTH oxJaxaeHus. [lonarue 6e3pa3mepHoil TeMiiepaTypbl
JIOIIATKU. Y JENBbHBIA pacxo/ oxjiaaureisd. Pacxon oxJiakaaromero areHra.
bespa3mepHnbiii mapamerp oxnaxaeHus. CpaBHuTenbHast 3G (PeKTUBHOCTH CLIOCOO0B
BO3/YLIHOTO OXJIaXKI€HHUS JIoNAToK. BiustHue oxnaxaenus Ha KII/] ctynenu
Br160p TennoHocuTens 11 CUCTEMBI OXJIaxkaeHus. Poib TennonocuTens
(OXJTaXKAAOIIIEro are’Ta) B CUCTeMax OXJIaXKACHUSI Fa30BbIX TYpOUH
I"azo00pa3nbie TermoHocuTend. Termmodu3nieckiue CBOMCTBA TETUIOHOCUTENICH.
KupakoctHble TerutoHocuTenr. Kputnyeckuil TENaIoBoM MOTOK

Kpwusuc rermioo6mena nepBoro poza. I'a30-)KuaKoCTHbIE TETIOHOCUTEIH.
Hcnonb3oBanus napa /it oXJaxaeHus TypOuH

CreneHp NapoBOii MapIHaTbHOCTU. 3aBUCUMOCTh HEOOXOAUMOM BEIMYUHBI
IIapOBOW MAPLHHUAIBHOCTH OT TEMIIEPATyphl a30BOr0 MOTOKA

[IpuHnunuaneHas cxeMa IpOTOYHOM YaCTH TMIIOTETUYECKOM Ira3011apoBOn
TYpOUHBI C IBYXbIPYCHBIMU JIONATKAMU

PesxxumMbl paboThI ra30TYpOMHHBIX YCTAaHOBOK. Paboure pesKuMbl Ta30TypOMHHBIX
ycTaHoBOK. MorHocTH (pexxumbl) ['TY

Pexxnm xosocToro xona, pexuMsl neperpy3ku. Junamudeckue pexumsl ['TY:
IIYCKOBOM PEKUM, NIEPEXOJIHbIE peKUMBI. J(nHamuueckue xapakrepuctuku ['TY
Bonpocsr mogo6us B Teopun TypOOMAIIMH KaK arperaTton B IIEJIOM, TaK U
OTIENBHBIX MPOIECCOB B HUX. [ eomeTprueckoe mogodue

Juunamuueckoe nogobue. Kunemarnueckoe nogodue. Kpurepuu,
XapaKTepU3yIOIIUe PEKUMbI pabOThI TYpOUHBI

CraTnueckue XapakTepUCTHKHU ra30TypOMHHBIX YCTAHOBOK. PACUETHbBIE METO/IbI
MIOCTPOCHHUSI XapaKTEPUCTUK TYpOUHBI, OTHOCUTENIbHAS CTENIEHb ITOBBIILICHUS
JaBlieHus1, Oe3pa3MepHbIil pacxo]l BO3ayXa.

CoBMelieHHas XapaKTepUCTHKaA KOMIIpeccopa U TypOuHbI ofHOBanbHOU ['TY.
OTHOCHTENbHBIE PEXMMHBIE XapaKTEPUCTUKH ofHOBaiIbHOU ['TY

Pexxumel nycka u ocranoBku I'TY. UeTbipe OCHOBHBIX 3Tama mpoliecca nycka
onHoBanpHOM I'TY

[ITatHbIi 1 aBapuHHBIN pexuM ocTaHOBKH ['TY

CrniocoOblI perynnpoBaHus ra30TypOMHHBIX yCTaHOBOK. /[Ba cioco0a
perynupoBanus MOIHOCTH ['TY: KONMMYECTBEHHBIN, KaY€CTBEHHBIN

CpasHenue 3¢ (pekTHBHOCTH IBYXBalIbHOM U 01HOBaTIbHOM I'TY Ha yaCcTUYHBIX
Harpyskax. YmpasieHue paboToi ra30TypOUHHBIX YCTaHOBOK
ABTOMAaTH3UPOBAHHBIE CUCTEMBI YIIPABIICHHSI OCHOBHBIM M BCIIOMOTaTEIbHBIM
obopynoBanuem (CAY). OcuoBHble pyHkuuu CAY

["a3oTypOuHHas ycTaHOBKA KakK JIBUTATENb TEIUIOBBIX AIEeKTpocTaHluil. CpaBHEHHE
ra3oTypOMHHBIX YCTAaHOBOK C JPYTMMHU TEIUIOBBIMH JIBUTATENSIMU

TexHuueckue u 3KcIuTyaraimonHbie qoctonHeTa ['TY no cpaBHenuro ¢ [1TY.
Henocrarku I'TY npu cpaBHenun ux c IITY

Texuuueckue TpeOOBaHUS K PHEPTETHUECKUM ra30TypOMHHBIM YCTaHOBKaM
XapakTepuCTUKU ra30TypOUHHBIX YCTAaHOBOK U (PUPMBI, TPOU3BOASIINE
ra30TypOMHHBIE YCTAHOBKH. XapaKTEPUCTHKH OT/ENbHBIX COBpeMeHHBIX [ TY



6.3. YueOHO-MeTOoAU4YeCKOe U HH(OPMAIHOHHOE 00ecTieYeHe CAMOCTOATEIbLHOM
padoThI

Jlureparypa:

Tpyxuuit A.Jl. Ilapora3zoBbie yCTaHOBKH 3JIEKTPOCTAHIUHN [ DIEKTPOHHBIN pecypc:
yuebHoe nocodue ais By30B/ Tpyxuuii A.Jl.— DNEeKTpOH. TEKCTOBBIE TaHHBIE.— M.:
1. | U3narensckuii mom MOU, 2013.— 648 ¢c.— Pexum nocryma:
http://www.iprbookshop.ru/33207.html.— 3BbC «IPRbooks»

["a30TypOMHHBIC YHEPTETUUECKUE YCTAHOBKHU [ DJICKTPOHHBIN pecypc]|: yueOHoe
nocobue st By3oB/ C.B. LlaneB [u ap.].— DIeKTpOH. TEKCTOBBIE JaHHbIE.— M.:
2. | U3parensckuit jom MOU, 2011.— 427 ¢.— Pexxum gocrymna:
http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

Hepromes JI.I'. Bo3nyxoayBHbIE YCTAHOBKH M CTAHIIMM [ DIEKTPOHHBIN pecypc]:
yuebHoe nocooue/ Jlepromes JI.I'.— DneKTpoH. TeKCTOBBIE TaHHBIE.— M.:
MoCKOBCKUI TOCYIapCTBEHHBIN CTPOUTENBbHBIN YHUBEpPCUTET, Al [Iu Op Menua,
9BbC ACB, 2015.— 163 c.— Pexwum mocryma:
http://www.iprbookshop.ru/39649.html.— 5BC «IPRbooks»

["a30TypOMHHBIC YHEPTeTUUECKUE YCTAHOBKHU [ DJIEKTPOHHBIN pecypc]|: yueOHoe
nocoowue st By3oB/ C.B. IlaneB [u ap.].— DIIEKTPOH. TEKCTOBBIC JaHHBIE.— M.
4. | U3parensckuii jom MOU, 2011.— 427 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

[IpaBuia TeXHMUECKOH SKCIUTyaTalluy TEIUIOBBIX YHEPIOYCTAaHOBOK [ DIEKTPOHHBIN
5. | pecypc]/ — DnektpoH. TekcTtoBble fanHble.— M.: DHAC, 2017.— 208 c.— Pexum
noctyna: http://www.iprbookshop.ru/76184.html.— 3BC «IPRbooks»

7. OueHo4YHbIE CPEACTBA

7.1. Boripochl k py0esKHbIM aTTecTAlUAM

BOI[QOCLI K IICPBOMY TEKVIIIEMY KOHTPOJIIO OCBOCHUSA JTUCIHHUIIJINHBI

1.  Cnoco06sl peanuzanuu nukia bpaiitona. [lorepu B mpoToyHO# YacTu napoBoit
Typ6unsl. Llukn Penkuna. [lpunuunuansnoe otanuune IBC u I'TY

2. J1e momm¢pukanuu nukia bpaittona. LIy ¢ moaBO0M TETIIOTH IPH
MOCTOSIHHOM JaBJIeHUH. LMK ¢ TOBOIOM TEIUIOTHI IIPH MOCTOSIHHOM 00BbeMe

3. YCTaHOBKHM HETPEPHIBHOTO M MPEPBHIBUCTOTO TopeHus. [IpuHImnansHas cxema
YCTaHOBKH JUIsl peain3aluy nukia bpaiitona

4.  PerenepatuBHblil uki bpaiitona. [IpunnunuansHas cxema I'TY, paboraromieit mo
pereHepaTMBHOMY LMKy bpaiiToHa. 3aMKHYTBIE U Pa30OMKHYTbIE CXEMBbI PaOOTHI
Ity

5.  TepMonuHamMHyecKHe MapaMeTpbl COCTOSIHUA U (PYHKIIUH IpoLecca.
deHoMeHOJIOTHYeCKui MeTo ] TepMoauHaMuKU. CTaTUCTHUECKUN (HITH
¢uznyeckuit) MeToa TepMoaAMHaMUKU. Pabouee Terno.

6. VHTeHCHBHBIC M SKCTEHCHBHEIE MTAPAMETPhI COCTOSHHSI, yPABHEHNUE COCTOSHUSI.
TepmoauHamMuueckuil mpouecc. TemneparypHslii Haop, WIA IPaIUECHT
TEMIIEPATYP.
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24,
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26.
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28.

29.

IlepBblIii 3akoH TepMoaguHAMUKU B popme Jlarpanxka. 3akoH ABoraapo.
Judbdepennnanbaas popma nepBoro 3aKoHa TEPMOAMHAMUKH JIJ1S1 BBIICIIEHHOTO
2JIEMEHTa C MacCou m

N3oxopHbIii iporiece, n300apHbIi MpoIiecc, agnadaTudeckuil (aauabaTHbIN)
nporiece, MoKas3areNb aauadaThl, U30TEPMHUYECKHUI MTPOIECC, TOTUTPOITHBIN
(mosMTponHuUEeCcKuil) mpouecc, noKa3zaTelb HOIUTPOIIbI

Bropoii 3akoH TepMOAMHAMUKHN, TEPMOJUHAMUYECKHUI [IUKIT. DHTAIBITHUSI.
Ontponus. Unrerpan Knaysuyca. /luarpaMmbl COCTOSHUSA U TEPMOJAMHAMUYECKUE
LUKJIBI

[ukn Kapno u kapuotusupoBanubiii uki bpaiitona. KII/ nukna KapHo.
[Mpunmun «xapuotuzauuu». Jnarpammsl p—V, T—s u h—s. Lukn Penkuna c
JBOMHBIM IIEPErPEBOM Iapa

TepmoauHaMuueckoe coBepiieHcTBOBaHue 1ukia bpaiitona. [ukn I'TY ¢
JIBYXCTYIIEHYAThIM 110J1BOJIoM Teruia. [Iponecc perenepanvu B ['TY

PaGouue nporiecchl B ra30TypOMHHBIX yYcTaHOBKaX. CTEIeHb MOBBIIICHS
NaBJIeHUs B KoMipeccope. [oHsTre naeanbHOro Kommnpeccopa

[Ipomexxyrounoe oxnaxzaenue. [Iponecc cxxarus B komrpeccope. IIpouneccs B
KaMepax CropaHMsi U JOKUTAHUS

Cxema mMaTepHalIbHbIX IOTOKOB U [IapaMEeTPOB KaMephbl CrOpaHUs. Y paBHEHHE
TEIUIOBOI0 OajaHca KaMephl CropaHus

dopmyiia s ONpPEaETICHUS

ko3 duurenTa n3opITka Bo3ayxa. OnpeaesieHue Macchl 10)KUIaeMOro TOIJINBA.
KoadduumenT n30piTka BO3ayXa MOCIIE KaMEPhI JJOKUTAHHUS

[Ipouecc pacuupenus B Typoune. MaeanbHblii U peasibHBINA MTPOLIECCHI CKATHS B
TypOune. CTeneHb NOHKEHHs JaBJIE€HUS B TypOUHE

WneanvHas pabota pacmupenus B Typoune. Pabota peanbHolt TypOunsL. [Torepu
paloThl, cBsA3aHHBIE C paciupeHueM. [loHsaTHe BHyTpeHHEro (MIu
annabatuueckoro) KIT/

[Ipeobpa3oBanue sHEPrUM B TYypOUHHOI cTyneHu. Pabouwnii mpouecc B TypOMHHOMN
CTyleHU. AKTUBHas U ynucTo peakTuBHas. TypOuna. Kunemaruueckas cteneHb
PEaKTUBHOCTH

[IpyHIMNIMATBHAS TEXHOJIOTUYECKAs! CXEMa U TEPMOJINHAMUYECKUI [TUKIT
npocreimei ['TY, paboraroieil Ha IPUPOAHOM rase

VY nenbHas pabota TypOuHBL. Y ieabHas paboTa, HoTpedisiemMas KOMIPECCOpoOM
VnensHas mnone3Has pabGora ['TY. Buyrpennuit KIIZ I'TY. Bayrtpennss
morrHocTs I'TY

OS¢ dextuBnpiii KIIA I'TY. Dnexrpuueckuii KII/. TemneparypHsiit ko3 dunmeHt
3aBUCUMOCTD BEIMUMHBI [TOJIE3HON yIeNbHOM paboThl mpoctoil I'TY oT crenenu
MOBBILLIEHUS 1aBJICHUS

3aBucumoctb BHyTpeHHero KIIJ[ mpoctoit ['TY ot HavanbHOM TeMIiepaTypsl raza
U CTETICHH MTOBBILLIEHUS 1aBICHUS

KoHcTpykTHBHBIE 0COOEHHOCTH ra30TYpPOMHHBIX YCTAaHOBOK.

Ocnosable oTnuusd ['TY u IITY, Baustomye Ha KOHCTPYKTOPCKUE PELICHUS
Ha3nauenune n skcrutyaranusi CTalMOHAPHBIX W TpaHCHOpTHBIX I'TY. OcHOBHEBIE
xapaktepHble ocooeHHocT ['TY. KonctpykruBubie cxemsl ['TY
KoncrpykruBnas cxema ['TY ¢ BcTpoeHHON KaMmepoil cropanusi. KoHCTpyKTHBHAs
cxema I'TY ¢ pa3zpe3HbIM BajloM M BBIHOCHOM Kamepol cropanus. Cxema
KOHCOJIBHOTO pOTOpa

Pacuer kpuTHueckoll 4acTOTBl BpalleHHWs I KOHCOJIBHBIX  POTOPOB.
KoncrpykruBnas cxema poropa I'TY GT 35.

Koncrpykrusnas cxema ['TY-100-750 JIM3

Typ6oaeranaepsl. OOuIe TPUHIUIBI KOMIIOHOBKH M KOHCTPYKIIHH.

I"a3oBbIe TypOuHBL. PoTOp razoBoii TypOMHBI



30. KoHCTpyKTHBHBIE BapUaHThI POTOPOB T'a30BbIX TYPOHH.

Paboune monaTku TypOUHBI

Oo0pa3en OusIeTa K NepBOMY TeKYLIEMY KOHTPOJIIO 3HAHUI 10 AMCHUIIMHE

'PO3HEHCKUI F'OCYJAPCTBEHHbBI HE®TSIHOM TEXHUYECKNIT VHUBEPCUTET
HHCTHUTYT DHEPTETUKH
KA®EJIPA « TEIITIOTEXHUKA Y THJIPABJIUKA"

Bbujger Ne 1

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

Jucuurnnuna: «I'a30TypOMHHBIE TEXHOJIOTHH POU3BOICTBA JIEKTPUUYECKON U
TeNJI0BOM SHEPrum»

3aBucuMocTb BHyTpeHHero KIIJ[ mpoctoit ['TY ot HayasibHO# TeMIiepaTyphl ra3a u CTEIIEHU

IIOBBIIIICHUSA JaBJICHUA

3aBHCUMOCTH BEJIMYMHBI MTOJIE3HOH yAenbHO# paboTsl poctoit I'TY oT crenenu
TTOBBIIICHUS TaBJICHUS

Oddextunpiii KIJI I'TY. Dnexrpuueckuit KITJ. Temneparypusiii koaddunment

3aB. kadeapoit «T u I'» T.b.23upbaeB « »

7.2 Bonpockl KO BTOPOMY TeKYyIleMy KOHTPOJII0 0CBOEHHUS TUCHUILIUHBI

10.

I'eomeTpust €104HOTO XBocTa paboyei JIOMATKH.

Crioco0b1 oceBo# uKcanuy padOYHX JIOMATOK TYPOUHBI C €I0YHBIM XBOCTOM
Kommpeccopsl. KoncTpykiusi oceBbix kommpeccopoB ['TY. JlabupuHTHBIE
yrotHeHus I'TY

Kamepa cropanus I'TY. IlepBuuHslil 1 BTOpUYHBIN, Bo3AyX. CEKIIMOHHAsA Kamepa
CropaHus

OcHoBHbIE XapakTepUCTUKH Kamep cropanusd ['TY:

- KOO UIIUEHT TTOTEPH JIaBIICHNUS;

- KOO GUIMEHT MOJIE3HOT0 JeHCTBHUS;

- HEPaBHOMEPHOCTB T10JI TEMIIEpPaTyp;

- TEIUIOHAIPSKEHHOCTh pabouero oobema;

- CPBIBHBIE XapaKTEPUCTUKH;

- CoJIepKaHHue BPEIHBIX BEIOPOCOB B MPOAYKTaX CrOpaHUs

CucreMbl OUUCTKH U OXJIAKICHUS BO3/1yXa Iepesl KOMIPECCOPOM, CUcTEMa
LIYMOTJIYIIEHUS, aHTUIIOMITayKHAsI CUCTEMA, YCTPOUCTBO JIJIsl IPOMBIBKU
KOMIIpeccopa, CHCTeMa TOILTMBOIOIa4H, MAaCIOCHA0KEHUS, DJIEKTPOCHA0KEHNUS,
IIPOTUBOIOXKApHAs CUCTEMA

Bomnpocsr oxnaxaeHus aetanei razoBbix TypOuH. [loctanoBka 3agaun
OXJIaX/IeHUs ra30Boi TypOHHBI. CIOCOOBI OXJIaXkIEHHs TYPOUHHBIX JIOTTATOK
Hapyxnoe oxnaxaenue. [lapuuanbHbIi 10ABOJ OXJIAXK/IAIOIIETO areHTa 1o
HEKOTOPOMY CEKTOPY MPOTOYHON YaCTH TYpOUHBI. 3arpauTeIbHOE OXJIaKICHNE
Tunsl 3arpaguTENBHOTO OXJIAXKACHUS: IJIEHOYHOE OXJIaXKIEHUE, IOPUCTOE
oxJjaxaeHue. BHyrpeHHee oxmaxaeHue. THUIbI J10MaToK ¢ BHYTPEHHUM
OXJIAXKJIEHUEM

Tepmocudonnoe oxnaxaenue. Cxema JI0NaTok ¢ TEPMOCHU(POHHBIM
oxnaxaeHuem. KopneBoe oxnaxaeHue

Onenka 3¢ pexTuBHOCTH oxJaxaeHus. [lonsTue 6e3pa3MepHoil TeMmnepaTypbl
JIONATKHU. Y JeNbHBIN pacxo1 OXJIaauTess. Pacxo oXJaxaaroliero areHTa.
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bespasmepnsiii mapamerp oxnaxkaeHus. CpaBHuTenbHas 3QPEKTHUBHOCTD
Croco0O0B BO3IYIITHOTO OXJIAKIEHHUS JonaTok. Biustaue oxnaxnenns vHa KITJ]
CTYIIEHU

Br160p TeroHocuTens A CUCTeMbl oXJakaeHus. Poib Teronocurens
(OXJTaXKIAFOIIETO areHTa) B CHCTEMaX OXJIAXKICHHS Ta30BBIX TYpOUH
["a3000pa3nble TeroHocuTeny. Temnodu3nyeckre CBOMCTBA TEMIIOHOCUTEIEH.
Kunkoctuble TeruionocuTeny. Kpurnueckuii TemioBoi NOTOK

Kpusuc terioodmena nepBoro poaa. ['a30-KUAKOCTHBIC TEIIIOHOCHTEIH.
Hcnonp3oBanus napa it oXJaxaeHus TypOuH

CreneHb MapoBOM MapIHATLHOCTUA. 3aBUCUMOCTh HEOOXOIUMON BEIIMYNHBI
[1apOBOM MAPLHUATIBHOCTH OT TEMIIEPATypPhl Fa30BOr0 MOTOKA

[IpuHnunuaneHas cxeMa NpOTOYHOM YaCTH TMIIOTETUYECKOM ra301apoBOn
TYpOUHBI C IBYXbSIPYCHBIMU JIOTIATKAMU

PesxxumMbl paboThI ra30TypOMHHBIX YCTAaHOBOK. Paboure pesKuMbl ra30TypOMHHBIX
ycTaHoBOK. MorHocTH (pexxumbl) ['TY

Pexxum xosocroro xona, pexxumsl neperpysku. Junammyeckue pexumsl I'TY:
IIYCKOBOM PEXUM, NIEPEXOIHBIE peKuMbL. [[nHamuueckue xapakrepuctuku ['TY
Bormnpocsl mogo0us B Teopuu TypOOMAIIIMH KaK arperaToB B IIEJIOM, TaK U
OTJIENbHBIX MPOLIECCOB B HUX. | 'eomMeTpuieckoe moaoodue

Junamuueckoe nogodue. Kunemarnueckoe nogodue. Kpurepuu,
XapaKTePU3YIOIIHE PEKUMBI paOOTHI TYPOUHBI

Cratuyeckue XapaKTepUCTHKU ra30TypOMHHBIX YCTAHOBOK. PACUETHBIE METOIBI
MTOCTPOCHHUS XapaKTEPUCTHK TYPOUHBI, OTHOCUTEIIbHAS CTCTICHD MTOBBIIICHUS
NaBJIeHUs, Oe3pa3MEpPHBI pacxo BO3ayXa.

CoBMeneHHasE XapaKTepUCTHKA KOMIIpeccopa U TypOuHbI ogHOBasIbHOU [TV .
OTHOCHUTENBHBIE PEKUMHBIE XapaAKTEPUCTUKU OAHOBaIbHOU ['TY

Pexxumel nycka u ocranoBku I'TY. UeTbipe OCHOBHBIX 3Tamna mpoliecca nycka
onHoBansHOU ['TY

[ITatHbIi 1 aBapuHHBIN peXuM ocTaHOBKH ['TY

CrniocoOsI perynupoBaHus ra30TypOMHHBIX ycTaHOBOK. /[Ba cmocoba
peryinpoBanus MOIMHOCTH ['TY : KOMMYECTBEHHBIN, KAYECTBEHHBIN
CpaBuenue 3P GeKTUBHOCTH IBYXBaJIbHOM U 0 HOBaIBHOM ['TY Ha yacTUUYHBIX
Harpys3kax. YmpaBlieHUe paboToil ra30TypOMHHBIX YCTaHOBOK
ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABIICHUSI OCHOBHBIM M BCIIOMOTaTEIbHBIM
obopynoBanueM (CAY). OcnoBubie pynkuun CAY

I'a3oTypOuHHas yCTaHOBKA KaK JBUTATENb TETIOBBIX dJIEKTPOCTAHIIUH.
CpaBHeHME ra30TypOMHHBIX YCTAHOBOK C JPYTUMU TEIIJIOBBIMH JIBUTATEIISIMHU.
TexHnueckue u dKcIuTyaraimoHHbie qoctonHersa I'TY no cpaBHenuro ¢ IITY.
Henocrarku I'TY npu cpaBHennu ux c IITY.

Texandeckue TpeOOBaHUS K DHEPTETUIECKUM Tra30TypOMHHBIM YCTaHOBKAM.
XapakTepUCTUKH ra30TYPOUHHBIX YCTAHOBOK M (DHPMBI, IPOU3BOSIINE
ra3oTypOMHHBIE YCTAHOBKH. XapaKTEPUCTUKU OTIENbHBIX COBpeMeHHbIX [ TY.

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETHUKH
KADEJIPA « TEIINIOTEXHUKA U THJJPABJIUKA"

Buaer Ne 1

Bropoil Texymuii KOHTPOJb 3HAHUN

JucuumiuHa: «I'a30TypOMHHBIE TEXHOJOTHH POM3BOACTBA YJIEKTPHYECKON 1
TeNJI0BOW YHEPrUum»




1 | Kamepa cropanus I'TY. [lepBuunblii 1 BTOpUYHBIN, BO31yX. CEKIIMOHHAs KaMepa CropaHus

2 | CucTteMbl OUMCTKH M OXJIAXKACHUS BO3/1yXa Iepel KOMIPECCOPOM, CUCTEMA ITYMOTITYIICHHS,
AQHTUIIOMIIQXKHAsI CHUCTEMa, YCTPOMCTBO M IPOMBIBKM KOMIIPECCOpa, cucreMa
TOIIJIMBOINOJIAYM, MACIIOCHA0KEHHUS, SJCKTPOCHAOKEHHSI, TPOTHBOIOXKAPHAS CHUCTEMA

3 | Bompocs! oxnaxaeHus netaneil razobix TypOuH. [locTaHoBKa 3a1a4M OXJIaX/1€HUS ra30BOH
TypOuHbl. CriocoObl OXJTaKACHUS TYPOMHHBIX JONATOK

3aB. kadenpoit «T u I'» T.b.O3upbacB « »

IIpuMepnLI BONIPOCOB K TecTaM N0 Aucnuiinge «I'a3oTypOMHHbIE H TaporasoBble
TIC»

1. B yem pu3nyecku 3aKIF0YaeTCs BBIUTPHIII OT TPOMEKYTOUHOTO OXJTAKICHHS
pabouero Tena Mpu cXKaTUu B Kommpeccope?
2. 3aueM HYKHO pa3JieJIeHHe BO3/yXa Ha epBUYHbIN 1 BTopuuHblii B KC I'TY?
. Kak nocruraercs paznenenue Bo3ayxa Ha nepBuuHbId 1 BTopuuHbIii B KC I'TY?
. Kak nocruraercs typOynuzanus notoka B kamepax cropanus I'TY?
. Kakue Tunel kamep cropanus ucnonb3yrorcs B ['TY?
. Urto Takoe crexuomerpudeckuii kodddumment LO?
. UeMy npuMepHO paBeH cTexuomeTpudeckuit kodgduiment LO mis yraeBogopoaHbx

NN L B~ W

TOTUTUB?

8. Uto Ttakoe ko3P uireHT n3obiTka Bo3ayxa?

9. B kakux npenenax HaXoAWTCs 3HaUeHUE KO3 duirenTa n3opiTka Bo3ayxa B ['TY?

10. B yem 3akitouaercs OCHOBHAS 3aja4a pacyeTa TeraoBoi cxeMbl [ TY?

11. Kakum oOpa3om oxaxaeHue 1eMeHTOB TypOuH mo3BossieT yBennautb KIT I'TY?

12. Tlouemy umeeTcs npezer, Bolllie KOTOPOro OXJIaKI€HUE JIONATOK U AUCKOB TYpOUH
I'TY
He NpUBOANT K yBenuueHuto KIIJ1?

13. Yto Takoe xapakrepuctuka kommnpeccopa ['TY?

14. Yto Takoe xapakrepuctuka ['TY?

15. Kak onpenensaercs npuBeIeHHbIN pacxos Bo3ayxa B ['TY?

16. Kax onpenensiercst mpuBeeHHas yacTora BpamieHus ['TY?

17. llouemy muist I'TY 3akpbITOrO THIIA MOKHO 3HAUYUTEIBHO TTOBBICUTH €IMHUYHYIO
MOIIIHOCTb arperara 1o cpaBHenuto ¢ I'TY otkpeiroro tuna?

18. Kak nmpoucxoaut perynupoanue MomHocTd I'TY 3akpeiToro tuma?

19. Kakast MmomHOCTh TypOoarperata 60bIie?

7.3 Bonpochl K 3Kk3aMeHy 1o qucuuininte «['a30TypOMHHbIE TEXHOJIOTHI
NPOM3BOJACTBA YIEKTPUYECKON U TEeIJIOBOM IHEPrumn»

1. Cnoco6sl peanu3anuu nukia bpaiitona. [Totepu B mpoTOYHOM YacTH NapoBON TYpOUHBI.
[uxn Penkuna. [Ipunnunuansaoe otnuune ABC u I'TY

2. JIBe Momgmdukarmy mukia bpaiiTona. [Iuki ¢ MoaBOAOM TETUIOTHI TIPH MTOCTOSHHOM
naByieHUH. LIUKi1 ¢ TOBOIOM TEIUIOTHI IPH ITOCTOSIHHOM 00BbeMe

3. YCTaHOBKH HEMPEPBIBHOTO U NMPEPHIBUCTOr0 ropeHus. [IpuHnunuansHas cxema
YCTaHOBKH JUIs peanu3aluu nukia bpaiitona

4. PerenepatuBHblil nuki bpaittona. [Ipunnunuansuas cxema ['TY, paboratomeit mo
pereHepaTuBHOMY IMKITY bpaiiToHa. 3aMKHYyTbIe U pa30MKHYTbIe cXeMbl paboTel ['TY

5. TepmoanHamMHuecKue mapaMmeTpbl COCTOSHUS U (PYHKIIUHU Tpoliecca.
DeHOMEHOJIOTHYECKUI METOT TepMOAUHAMUKU. CTaTUCTHUECKUH (M (PU3UIECKUT)
MeToJ TepMoauHaMuKH. Pabouee Teno
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26.
27.
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32.

VHTEeHCUBHBIE U SKCTEHCUBHBIE TAPAMETPbI COCTOSIHUSL, YPABHEHUE COCTOSIHUSL.
Tepmogunamuueckuii mpoiecc. TemneparypHblil Haop, WK TPAUEHT TEMIIEPATYP.
DyHKIMHU ITpoLecca

I[1epBblIii 3aK0H TepMOaHAMUKHU B popme Jlarpanxa. 3akoH ABOTazpo.
Juddepenumansbaas popma epBoro 3aK0Ha TEPMOJIUHAMUKH ISl BbIJICIIEHHOT'O
2JIEMEHTA C MACCOM m

N3oxopHbIii ipoliece, n300apHbIi MpoIiece, aquadaTudecKkuil (aauadbaTHbIN) Ipolece,
nokasaresb aguadaTsl, U30TEPMUYECKUI MPOLIECC, MOTUTPOITHBIN (TIOMUTPOITHYECKUIN)
IIPOLIECC, IT0KA3aTEIb IOIUTPOIIBI

Bropoii 3ak0H TEpMOAMHAMUKH, TEPMOAMHAMUUYECKUN [IUKI. DHTAIbIUSA. DHTPOIHSL.
Wurerpan Knaysuyca. JlnarpaMMbl COCTOSIHUSI U TEPMOAVMHAMUYECKNAE LIUKJIIBI

Hukn Kapao u kapuotusupoBanubii ukia bpaitona. K1/ nmukna Kapuo. [Tpunuun
«kapHoTuzanun». luarpamMmmsel p—V, T—s u h—s. L{ukn Penkuna ¢ JBOWHBIM IEperpeBoM
napa

TepmoanHamMmuueckoe coBepleHcTBOBaHuE ukia bpaitona. Hukn I'TY ¢
JIBYXCTYIIEHYaThIM 110J1BOJIOM Teruia. [Ipouecc perenepanuu B ['TY

Paboune nporieccrl B ra30TypOMHHBIX ycTaHOBKaX. CTETeHb MOBBIICHHS JaBJICHHS B
komnpeccope. Ilonarne naeanpsHOro KoMIpeccopa

[Tpomexxyrounoe oxnaxaenue. [Ipouecc cxxarust B komrpeccope. [Iponeccsl B kamepax
CrOPaHHUS U JOKUTAHUS

Cxema MarepHalIbHbIX IOTOKOB U IAPaMETPOB KaMepbl CTOPAHUs. Y PaBHEHHUE TEIIOBOTO
OaslaHca KaMepbl CrOpaHus

Dopmyiia s ONpPEaETICHUS

ko3 duurenTa n3opiTKa Bo3ayxa. OnpeeneHrue Macchl 10)KUraeMoro TOIJIMBA.
Koadduument n3dpiTka BO3ayXa MOCIE KaMephl JOKUTAHUS

[Ipouecc pacuupenus B Typoune. MaeanbHblii U peasibHBINA MTPOLIECCHI CKATHS B
TypOuHe. CTeneHb NOHWKEHUs JaBJIEHUs B TypOUHe

Wneansuas pabota pacmmpenus B Typoune. Pabota peansHoit TypOounsl. [Totepu
paboThl, CBsA3aHHBIE C paciupeHueM. [loHsaTHe BHyTpeHHEro (M1 aquadaTHuecKoro)
KILJ

[Ipeobpa3zoBanue >HEPTUH B TYpOUHHOM cTyneHu. Pabouwnii mpouecc B TypOMHHOMN
CTyneHu. AKTUBHas U ynucTo peakTuBHas. TypOuna. KunemaTtuueckas creneHb
PEaKTUBHOCTH

[IpyHIMNranpHas TEXHOJIOTMYECKask CXeMa U TEPMOJUHAMUYECKUN MK POCTEHIIEN
['TY, paboratoiieit Ha MPUPOJTHOM Taze

VY nenbHas pabora TypOuHBI. Y aenbHas paboTa, moTpebdisemMas KOMIPecCopoM

VY nenvHas nonesnas padora ['TY. Buyrpennuit KITJI I'TY. Bayrpennsas momuocts I'TY
Oddextusnspiii KITJ I'TY. Dnexrpuueckuit KITJI. TemnepaTypHslii koadduuueHT
3aBUCHUMOCTh BEJIMUMHBI MTOJIE3HON yenbHOU paboTsl mpoctoil I'TY ot crenenu
MOBBILICHUS 1aBJICHUS

3aBucnmocts BHyTpeHHero KIIJ[ mpocroi ['TY ot HawabHON TeMIiepaTypsbl rasa u
CTETICHM NOBBIILIEHUS AABJICHUS

KoHcTpykTHBHBIE 0COOEHHOCTH ra30TYpOMHHBIX YCTAHOBOK.

OcHoBHble oTnuus I'TY u IITY, Biusrompye Ha KOHCTPYKTOPCKHE pELICHUS
Ha3nauenne u oskcmutyatanuss cranvoHapHelX H TpaHcnopTHeIX ['TY. OcHOBHBIE
xapakrtepHblie ocobenHocTH I'TY. KonctpykTusHsie cxemsl [ TY

KoncrpykruHas cxema ['TY ¢ BctpoeHHOM Kamepoii cropanusi. KoHCTpykTHBHas cxema
I'TY ¢ pa3pe3HbIM BaJIOM M BBIHOCHOW Kamepo# cropanus. CxeMa KOHCOJIBHOTO pOTopa
Pacuer xpuTrnueckoll 4aCTOTHI BpalleHMs M1 KOHCOJBHBIX pOTOpOB. KOHCTpyKTHBHAs
cxema poropa I'TY GT 35. Konctpykrusnas cxema I'TY-100-750 JIM3
Typ6oneranaepsl. OOue TPUHIUIBI KOMIIOHOBKH M KOHCTPYKIIHH.

I"a3oBbIe TypOuHBL. PoTOp razoBoii TypOUHBI

KoHCTpyKTHBHBIE BapUaHTHI pOTOPOB ra30BbIX TypOUH. Pabouune nonaTku TypOHHbI
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I'eomerpust enoyHoro xsocta padoueit sonatku. CrocoObl oceBoil pukcanmuu padbounx
JIOTIaTOK TYpOUHBI C €JI0YHBIM XBOCTOM

Kommpeccopsl. Konctpykius oceBbix kommnpeccopoB I'TY. JlabupuHTHBIE YIUIOTHEHUS
I'TY

Kamepa cropanus I'TY. IlepBuuHblii U BTOpUYHBIA, BO3AyX. CeKIIMOHHAs Kamepa
CrOpaHus

OcCHOBHBIE XapaKTepUCTUKU KaMep cropanus ['TY:

- k09 pHUIHEHT TOTEepPH TaBICHHUS;

- K03 (HUIMEHT MMOJIE3HOTO ACHCTBUS,

- HEpaBHOMEPHOCTbH 110JIs1 TEMIIEPATYP;

- TEIJIOHAIPSHKEHHOCTh pabodero oobemMa;

- CPBIBHBIE XapaKTEPUCTUKH;

- COJIEpXKaHKUEe BPEIHBIX BEIOPOCOB B MPOAYKTAX CrOpaHUS

CucreMbl OUUCTKH U OXJIAKIEHUS BO3/1yXa IIEpe]l KOMIIPECCOPOM, CUCTEMA
LIYMOIUIYIIEHUS, aHTUIIOMIIaXKHAs! CUCTEMA, YCTPOMCTBO JIJIsl IPOMBIBKH KOMITPECCOpa,
CUCTEMa TOIIMBOIOIaYH, MAaCIOCHA0KEHNUS, JIEKTPOCHA0KEHN S, TPOTUBOINOKApHAas
cucreMa

Bonpoce! oxnaxaeHus aeranei ra3oBeix TypOuH. [locTraHoBKa 3a1aun OXJIaXI€HUS
ra3oBoii TypOouHbl. CriocoObl OXJIaKIeHUS TYPOUHHBIX JIOMATOK

Hapyxnoe oxnaxzaenue. [lapunanbHbiii 10ABOJ OXJIAXK/IAIOIIETO areHTa 110 HEKOTOPOMY
CEKTOPY MPOTOYHOM YacTU TYpOUHBI. 3arpaJuTeabHOE OXJIaXKICHHUE

Tunsl 3arpaJuTENIbHOTO OXJIAXKACHUS: IJICHOYHOE OXJIAXK IEHUE, IOPUCTOE OXJIAXKICHHUE.
BuyTtpeHnHee oxnaxaeHue. TUIIbI JIONAaTOK ¢ BHYTPEHHUM OXJIaXICHUEM
Tepmocudonnoe oxnaxaenue. Cxema JOMATOK ¢ TEPMOCH(POHHBIM OXJIAXKICHUEM.
KopHeBoe oxnaxnenue

Onenka 3¢ dexkTuBHOCTH oxnaxaeHus. [lonsatue 6e3pasmepHoOil TeMepaTypsl JOMATKH.
VYV nenbHbIN pacxoy oxiaaurtend. Pacxon oxiaaaromero areHra.

bespa3mepHnslii nmapamerp oxnaxaeHus. CpaBHuTenbHast 3Q(PEKTUBHOCTH CLIOCOO0B
BO3YLIHOTO OXJIAXIE€HNUs JlonaTok. Binauue oxnaxnenus Ha KIIJ[ ctynenn

Br16op Tenmonocutenst 1isi CHCTEMbI OXJIaXAeHUs. PoIib TertoHoCUTEeNs
(OXJTaKJaroIlero areHTa) B CUCTEMax OXJIaKICHHS I'a30BbIX TYpOUH

I"a3000pa3nble TeroHocuTeny. Temnodusnyeckre cBOWCTBA TEIUIOHOCUTENEH.
JKuakoctHble TeruioHOcUTeNU. KpuTHyeckuil TEraIoBoON MOTOK

Kpusuc tennnooOMena nepsoro poaa. ['a30-«uaKOCTHbIE TEMIIOHOCUTEIH.
Hcnonb30Banus napa Juis OXJIaXAeHus TypOrH

Crenenp napoBoif MapIHaIbHOCTH. 3aBUCUMOCTbh HEOOXOAUMON BETMYMHBI TAPOBOM
NaplUHUaIBLHOCTH OT TEMIEPATYpPhl Fa30BOT0 MOTOKA

[TpuHnMnMagbHAs cXeMa MPOTOYHOM YaCcTH TMIOTETUYECKON Ta301apoBOi TYpOHHEI ¢
JIBYXBSIPYCHBIMU JIOTIATKAMH

Pexxumbl paOoThI Ta30TypOMHHBIX YCTaHOBOK. Paboune pexxuMbl ra30TypOMHHBIX
ycTaHOBOK. MotHocTH (pexxumsbl) I'TY

PexxnuM x0510CTOrO0 X012, pexKuMBI neperpy3ku. Junamudeckue pesxxumsl I'TY: myckoBoi
PEXKUM, IEPEXOHBIE PEXKUMBI. J[MHAMUUYecKkue xapakTepucTuku ['TY

Bonpocs! mogo6us B Teopun TypOOMaIINH KaK arperatoB B 1€JIOM, TaK U OT/IEIbHBIX
npolieccoB B HUX. 'eomerpuueckoe nogodue

Junamuueckoe nmogooue. Kunemarnueckoe nmogodue. Kpurepun, xapakrepusyromiye
PEKUMBI pabOTHI TYpOUHBI

CraTnueckue XapaKTepUCTHKH ra30TypOUHHBIX YCTAHOBOK. PACUETHbBIE METO/IbI
MOCTPOCHHUS XapaKTEPUCTUK TYpOUHBI, OTHOCUTENIbHAS CTETIEHb MTOBBIILIEHUS J1aBJICHUS,
0e3pa3MepHbIi pacxo]] Bo3yxa.

CoBMeleHHas XapaKTeprucTHKa KoMIpeccopa U TypouHsl ogHoBasibHOU ['TY.
OTHOCHTEIBHBIE PEXUMHBIE XapaKTEPUCTUKH OAHOBaIbHOU ['TY

Pesxxnmsbl mycka u ocranoBkU ['TY. Uerslpe OCHOBHBIX 3Tana mporecca Imycka



oaHoBanpHOU ['TY

62. IlItaTHbIi 1 aBapUiHBINA pexuM ocTaHOBKH [ TY

63. CriocoOsI peryaupoBaHus Ta30TYpOMHHBIX YCTAaHOBOK. /[Ba criocoba perynupoBaHus
MorrHocTy I'TY: KoIn4eCcTBeHHBIN, KaueCTBEHHBIH

64. CpaBuenue 3pPeKTUBHOCTU ABYXBaIbHOU U 0HOBAIbHOM [ TY Ha YacTUYHBIX
Harpy3kax. YmpapiieHHe paboToi ra30TypOUHHBIX YCTaHOBOK

65. ABTOMaTU3MpPOBAaHHBIE CUCTEMBI YIIPABICHHUSI OCHOBHBIM U BCIIOMOTaTEIbHBIM
obopynoBanueM (CAY). OcuoBHble GpyHkimu CAY

66. 'a30TypOHMHHAs YCTaHOBKA KaK JABUraTelNb TEIJIOBBIX 3JIEKTpocTaHuil. CpaBHEHHE
ra3oTypOMHHBIX YCTAHOBOK C JPYTMMHU TEIUIOBBIMH JIBUTATENISIMU

67. Texanyeckue u dKcIuTyaranonnsie gocrouncTa ['TY mo cpaguenuto ¢ I[1TY.
Henocratku I'TY npu cpaBHenun ux c IITY

68. Texunuyeckue TpeOOBAHUS K SHEPTETHUECKUM ra30TYypOMHHBIM YCTAaHOBKAM

69. XapakTepuCTUKH ra30TypOUHHBIX YCTAHOBOK U (PMPMBI, IPOU3BOIAIINE Ta30TYpOUHHBIE
YCTAHOBKHU. XapaKTEPUCTUKU OTAEIBHBIX COBpEMEHHBIX [ TY

Oo0pa3zen Oustera K 3K3aMeHy IO JMcHUILIHHE «['a30TypOMHHBIEC TEXHOJIOTHH
MPOU3BOACTBA YJICKTPUYECKO M TEIJIOBOI JHEPTHUH»

I'PO3HEHCKU I'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKHUIA YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKH
KADEJIPA « TEIIVIOTEXHUKA U IT'/IPABJIUKA"

Jucuummna «I'a30TypOMHHBbIE TEXHOJIOTMH MPOU3BO/ICTBA JIEKTPUYECKOH 1
TeNJI0BOM YHEPrum»
Cemectp - 4

['pynma TIT-23m

BUJIET Ne 1

1. | Kamepa cropanus I'TY. IlepBuuHBIi 1 BTOPUYHBINA, BO3/1YX.
Cek1MOHHas KaMepa CropaHust

2. | HapyxHoe oxnaxaenue. [laprualibHbIi IOABO OXJIAKIAIOIIETO areHTa [0 HEKOTOPOMY
CEKTOpY NMPOTOYHOM YacTH TYpOUHBI. 3arpaiuTeabHOE OXJIaKICHUE

3. | Bompocel mogo6ust B Teopun TypOOMAIITH KaK arperaTtoB B IEJIOM, TaK U OT/IEIbHBIX
rporieccoB B HUX. ['eomerpruueckoe momgodue

3aB. kadempoit
«TemroTexHuKa U ruIpaBIuKa T.5.23upbaes

7.3 Tekyumii KOHTPO.JIb

BOHpOCLI K IPAKTUYCCKUM 3aHATUAM

1.PerenepatuBHbIi MK bpaliToHa.
2. IlpunnunuanpHas cxema ['TY, pabotaromieii mo pereHepaTHBHOMY HHKIYy bpaiToHa.
3aMKHYTBIC U PA30MKHYThIE cXeMbl paboTel ['TVY.




3.IIpeobpazoBaHue SHEPTUU B TypOUHHOM CTYIICHHU.

4.Pabounii mporecc B TYpOMHHOM CTYIIEHH.

5.AKTHUBHas U 4YUCTO peakTuBHas. TypOuna. KunemaTuueckas creneHb peakKTUBHOCTH.
6.3aBUCHUMOCTh BEJIMYMHBI TIOJIE3HON yAelbHOW paboTel mnpoctor I'TY ot crenenu
MOBBILICHUS J1aBJICHUS.

7.KoncrpykruBHas cxema ['TY ¢ BCTpOEHHOM KaMepo# CropaHusi.

8.KoncrpykrusHas cxema I'TY ¢ pa3pe3HbIM BajloM U BBIHOCHOIN KaMepOi CropaHusl.
9.Cxema KOHCOJIBHOT'O POTOpa

10.Posnb TerioHOCHTENS B CUCTEMaX OXJIAXkI€HHUs Ta30BbIX TypOuH. ['a3000pa3Hbie
TEIJIOHOCUTEIIH.



7.4 Onucanue moka3arejeili M KpUTepHEeB OLEHUBAHUS KOMIETEHIMIi HA Pa3jMYHBIX ITAamax

UX (pOpMHPOBAHMSA, ONMCAHHME HIKAJIBI

OLICHUBAaHMUA.
Tabanuna 7
I[Inanupyemsble pe3yJbTaThl 0CBOCHHUS Kputepuu oneHnBanus pe3y;ibTaToB 00yyeHus HaumeHnoBanue
KOMIETCHIINH MeHee 41 6an10B 41-60 6ams10B 61-80 6a10B 81-100 6ansoB OLIEHOTHOT'0
(HEey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIBHHO) (xopo1o) (OTJIHYHO) cpeacTBa

ITK-2 cniocoOHOCTBIO K pa3paboTKe MEPONIPUSATHUH 110 COBEPIIIEHCTBOBAHUIO TEXHOJIOTUH MPOU3BOICTBA; oOecreueHuto Oecrepe0oiftHoi padoThI,
MPABUJIbHOM 3KCIUTyaTalliy, PEMOHTA U MOJIEPHHU3AIMHN SHEPTeTUYECKOT0, TEINIOTEXHUYECKOTO U TEIIOTEXHOJIOTUYECKOT0 000y I0BAHHUS.

3HATH:
-THITBI KOMOWHUPOBAHHBIX razo- "
MapOTYpPOMHHBIX YCTAHOBOK Ui  BBIPAOOTKH

PIEKTPUYECKOM U TEIUIOBOM SHEPIuu;

- ocobeHHocTH  pabouero  mpouecca B

Mapora3oBBIX  DHEPTrOYCTAHOBKAX  Pa3IHYHBIX|
CXeM JIJIS BRIPaOOTKHU IIEKTPUIECKOM U TeIIOBOH
PHEPTHU;

- IIyTH W METOABl 00ecledeHUs] BBICOKOMH
TOIUIMBHOH HKOHOMHYHOCTH H OOOCHOBAHHOM
Ha/IEKHOCTH Ha TPOCKTHO- KOHCTPYKTOPCKOW M
HKCIUTYaTaI[MOHHON CTaAMsSIX >KU3HEHHOTO ITMKIIA|
Mapora3zoBbIX SHEPTOYCTAHOBOK;

- MECTO KOTEJIbHOM YCTaHOBKH M MapOTeHEPATOPA|
B TexHoJioruueckoii cxeme TOC u ADC,;

- CXeMBbl TeHepaluu Tapa U XapaKTepHUCTHKa
MPOIIECCOB TeHEePaIlnu;

- OCHOBHBIE YpaBHEHUS TUAPOJAUHAMUKH U
TEII000MEHA BOJIOHAIIOPHOTO TPAKTa;

- MPUHIUITAATEHBIC TEILIOBEIS CXEMBbI
Mapora3oBbIX SHEProycraHoBok ¢ KVY;

- TepmoauHamuueckue cpoicta III'Y ¢ KVY;
OCHOBHBIC I1ry;

II0Ka3aTeCiIn CXCMBI

(DpaFMCHTapHLIG 3HaHuA

Henonxsie 3HaHms

CdopmupoBaHHbIe, HO
cofiepyKaIiie OTACTbHBIC
npoOeITbl 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYECCKUE

3HaHUA

Bonpocwr k
DpyoedxcHviMm
ammecmayusam,
80NPOCHI K
NPAKmu4ecKum

3AHAMUAM




[aporasoBblX  dHeproycraHoBok c¢ KV ¢
OKUTaHHEM TOIUINBA,;

- III'Y ¢ mapamrensHONl cxemoii paboTHI:
TEIJI0BbIE CXEMBI, KOHCTPYKLHSA KY,
0COOCHHOCTH TEXHOJIIOTMYECKOTO MpoLecca.

YMerh:
- MIPUHUMATh peeHus B o0xacty
TEIJIODHEPTETUKH, TEIJIOTEXHUKU "

TEIUIOTEXHOJIOTUM C YYeTOM OCOOEHHOCTeil
TeroBeix  cxemM  [II'Y s BbIpaboTKH
PIEKTPUYECKOM U TEIUIOBOM SHEPIuu;

- IIPOU3BOJUTH TEIJI0BOM pacuér
Mapora3oTypOMHHBIX  yYCTAaHOBOK  Pa3IMYHBIX
CXEeM ISl BBIPAOOTKHM 3JIEKTPUIECKOH U TETIIIOBOH
PHEPIHU;

- COCTaBIATh TEXHHUYECKUE  YCIOBHA  Ha
MPOBEICHUE SKCIIEPUMEHTANIBHBIX HUCIBITAHUN
[Mapora3oBbIX SHEPTOYCTAHOBOK /I BBIPAOOTKH
DJIEKTPUYECKON U TEINIOBOU YHEPIUM;

- OIpeNENTh SKCILIyaTalUOHHbIE
XapaKTEPUCTUKU N1apOra30BbIX 3HEPrOyCTaHOBOK|
11 BBIPAOOTKH 3JEKTPUUECKOM U  TeIIoBOIL

SHEPTHUU.

YactuaHbie YMCHUA

Hemnonmeie YMCHUA

YMeHus oTHEIE,
TOITYCKAKTCST HEOOIBINNE
OIINOKH

CdopmupoBaHHbIE

yMEHUS




Baagern:

- HaBBIKAMH pabOTBl C HOPMATHBHOW U
TEXHUUYECKOHN TOKyMEHTALUEH;

- METOJaMU [IOCTPOCHHUS COBPEMEHHBIX
TEIJIOBBIX CXEM I1apOra3oBbIX 3HEPrOyCTaHOBOK|
UIT  BBIPAOOTKH 3JCKTPUYCCKOW H TEIUIOBOH
SHEPTuUu;

- IPUHIUIIAMH [TOCTPOCHUS aJITOPUTMOB pacyera
TETTIOTEXHUYECCKUX 9HEProyCTaHOBOK TSt
BBIPAOOTKH IEKTPHUYCCKON M TEIUIOBOM SHEPTHUH;
- HaBbIKaAMH pa60Tm C COBpeMeHHLIMI/I
annapaTHBIMM M MPOrPaMMHBIMH  CPENCTBAMU
MCCIIEIOBaHUsI U MPOEKTUPOBAHUS MAPOra30BbIX
SHEProyCTaHOBOK;

- METOOUKON pacyeTra, MPOCTOTO U CIOXKHOIO
KOHTYPOB LIUPKYJISILIIH;

- METOIUKOKN pacuera KOHBEKTHBHBIX
[IOBEPXHOCTEH HArpeBa,

- MGTO}IHKOﬁ paC‘leTOB BOSI[yH_IHOFO U OIBIMOBOI'O
TPaKTOB KOTJIA,;

TEIJIOBOM

- METOAaMHU CpaBHCHUSA

YacTuyHOE BlaJcHUE

HaBbIKaMH

HecucremaTtuueckoe

NPUMCHCHUC HAaBBIKOB

B cucrematnueckom
MIPUMEHECHUN HAaBBIKOB
JIOITYCKAFOTCS TIPOOEITBI
3HAHUI

YcnemHoe u
CHCTEMATHYECKOE
MIPUMEHEHNE HaBBIKOB




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

JInst  OCyIIECTBJIICHUS TPOLEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHOM
aTTecTallii O0yYaromIMXcsl CO3/IaHbl (DOHBI OIICHOYHBIX CPEJICTB, aallTHPOBAHHBIC I MHBAIHUIOB U
JUIl C OIPAaHWYEHHBIMM BO3MOXHOCTSIMH 3/I0POBbSl M IMO3BOJSIIOIIME OLEHUTh JIOCTHKEHUE HUMU
3alJIaHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHOW IporpaMMme pe3ylbTaToB OOy4YeHUS U YpOBEHBb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIMI, 3asBICHHBIX B oOpa3oBaTenbHOM mporpamme. Popma
MPOBEACHUS TEKYIIeW aTTecTalluu IS CTYACHTOB-MHBAJIUIOB YCTAHABIMBACTCS C  y4E€TOM
WHAMBUAYAIbHBIX MCUXO()U3NUYECKUX OCOOCHHOCTEeH (YCTHO, MUCHhMEHHO Ha Oymare, MHCbMEHHO Ha
KoMIbIoTepe, B ¢opme TectupoBaHus u T.1.). [Ipu TectupoBanuu s caabOBHUISAIINX CTYACHTOB
UCTIONIB3YIOTCSL (POHIBI OIICHOYHBIX CPEICTB C YKPYHMHEHHBIM mmpudToM. Ha sK3amMeH mpuriamaercs
COMPOBOXKIAMOIINMA, KOTOPBIA  OOECIeUnBaeT TEXHUYECKOE COINPOBOXKACHWE CTyaeHTy. [lpum
HEOOXOJUMOCTHU CTYIEHTY-UHBATUAY MPEIOCTABISIETCS TOTOTHUTEIbHOE BPEeMs AJIsl MOATOTOBKU OTBETA
Ha »Jk3aMeHe (wnu 3adere). OOydwarommuecs € OrpaHMYEHHBIMU BO3MOXHOCTSIMH 3[I0POBBSL U
oOyJaromuecss WHBAIHMILI OOCCIICYMBAIOTCS TMEYATHBIMH ¥ OJCKTPOHHBIMH  0Opa30BaTCIIBHBIMU
pecypcamu (TporpamMmbl, ydeOHBIC IOCOOHMS IS CaMOCTOSATEIbHOW paboTel W T.1.) B QopMmax,
aJIaNTUPOBAHHBIX K OTPAaHUYCHHUSM UX 370POBbSI H BOCIPUSTHS WH(OPMALINH:

1) JUISl THBAJUOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbsS IO 3PEHUIO:

- IS CJelbIX: 3aJaHds i1 BBIINOJHEHUS Ha CEMUHapaX U MPAaKTHUYECKUX 3aHATHUSIX
ohopMIIAIOTCST  pelibepHO-TOYeUHbIM IIpudTOoM bpaitnst winm B BUIE JJIEKTPOHHOTO JIOKYMEHTA,
JIOCTYITHOTO C TIOMOIIbI0 KOMITBIOTEPA CO CHEIUATHU3UPOBAHHBIM MPOTPAMMHBIM O0ECTICUCHHEM ISt
CJIETIBIX, TNOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MUChbMEHHBIE 3a/1aHUs BBIMOIHSIIOTCS Ha Oymare penbedHo-
ToueyHbIM mIpudTOoM bpailng wuam Ha KOMIBIOTEPE CO CICHHATU3MPOBAHHBIM MPOrPAMMHBIM
obecrieueHUeM I CJETBIX JTMOO HAJAMKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaOIIUMCS ISl BBITTOJIHEHHS
3a/IaHUs] TIPU HEOOXOJTUMOCTH TIPEIOCTABISETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH U Oymara
UIsT  TUChMa  penbedHO-TOueYHBIM mipudToM bpaiinsg, KoMmmplOTep €O  CHENUaATHM3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIedeHUEM TSI CIETBIX;

- Aas caadoBuasIUX: oOecreynBaeTcsl HHANBUAYAIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydJarOmIMMCsl [JIs  BBITIOJIHEHHSI 3aJlaHUs TPU  HEOOXOIMMOCTH TPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXHO TaKKe WCIOIh30BAHUE COOCTBEHHBIX YBEIMYUBAIOIIUX
YCTPOMCTB; 3a1aHUS JUIS BBITIOTHEHUS 3aJaHI 0(OPMITSIFOTCS] YBETTUYEHHBIM MIPHPTOM;

2) JUISl THBAJTUIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBS MO CJIYXY:

- IJIl TJIYXUX M CJIa00CabIIAIMX: 00€CTIeunBaEeTCsl HATMYNE 3BYKOYCHIIMBAIOIIEH amnmapaTypsl
KOJUIEKTUBHOT'O MOJIb30BAHUS, npu HE00XOIUMOCTH oOyJaromumcst MPEAOCTABIIACTCS

3BYKOYCHJIMBAIOIIAs  amnmaparypa HMHIMBUAYAJIbHOTO  IIOJb30BaHMSA; IIPEIOCTABIAIOTCS — YCIYI'H



CYpOOIIEPEBOIUNKA,

- IS CJENOIVIyXHMX JIONYCKAETCS IMPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLIETO  YCIYTH
TudIocypaonepeBouMKa (MMOMUMO TpeOOBaHMl, BBIMOJHSAEMBIX COOTBETCTBEHHO [UIsl CJENbIX U
TITyXHX);

3) JUISL JII C TSOKEIBIMH HApYIICHUSIMH PEYH, TIyXUX, CIA0OCHBIIIANUX JICKIHH |
CEMHUHApHI, IPOBOJUMBIC B YCTHOU opMe, MPOBOIATCS B MTUCHbMEHHOH (opMe;

4) JUI1 UHBAJIMAOB M JHUI C OIPAHUYEHHBIMM BO3MOXKHOCTAMH 310POBbS, HMEIUIUX
HapyLUCHUs ONOPHO-ABUIATEJIbHOI0 alIIaparTa:

- Ui MU C HApYLICHHSMU OIIOPHO-IABUIATEJIBHOrO armapara, HapyLIEHUSMH JABUTATEIbHBIX
(GYHKIIMH BEpPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MHUCHMEHHBIC 3aJaHHUS
BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CIIEHUAIN3UPOBAHHBIM IPOTPAMMHBIM  OOECIIEUEHUEM  HIIU
HAJIMKTOBBIBAIOTCS ACCUCTEHTY; BBIMOJIHEHHE 3a/laHui (TECTOB, KOHTPOJIbHBIX PaboT), MPOBOAMMEIE B

IHCBMEHHON (hopMe, TPOBOJSATCS B YCTHON (OopMe IyTeM ompoca, 6ecesibl ¢ 00ydaroInuMCs.

9. YueOHO-MeTOAUYECKOE M HHPOPMALIMOHHOE O0ecTievyeHne TUCIUIIUHBI

9.1. JIuteparypa:

Tpyxuauit A.Jl. [Tapora3oBsie yCTaHOBKH 3JIEKTPOCTAHIINHN [ DIEKTPOHHBIN pecypc]:
yuebHoe nocoodue ais By3oB/ Tpyxuuii A.J[.— DyeKTpoH. TeKCTOBbIE JaHHbIEe.— M.:

L Wznarensckuit om MOU, 2013.— 648 c.— Pexxum gocryma:
http://www.iprbookshop.ru/33207.html.— DSBC «IPRbooksy»
lMazoTypOMHHBIE SHEPTETHYECKUE YCTAHOBKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocooue
2 mis By30oB/ C.B. LlaneB [u p.].— DnekTpoH. TeKCTOBbIE naHHbie.— M.: M3naTenbckuii

nom MDU, 2011.— 427 c.— Pexxum noctyna: http://www.iprbookshop.ru/33113.html.—
OBbC «IPRbooks»

Muxansues B.E. Teopus u npoextupoBanue razoBoit TypOunsl. Yacte 2. Teopus u
MPOEKTUPOBAHNE MHOTOCTYIIEHYAaTOl ra30Boi TypOUHBI [ DIEKTPOHHBIHN pecypc]: yueOHoe
nocobue 1o Kypcy «JlonaTouHsle MalIMHbBI Ta30TyPOMHHBIX 1 KOMOMHUPOBAHHBIX

3. | ycranoBok. ['azoBsie TypOunbsy/ MuxansiieB B.E., Monskos B.J].— DnexTpoH.
TEKCTOBBIE JaHHbIE.— M.: MOCKOBCKHI rOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
umenu H.D. baymana, 2008.— 116 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/31572.html.— 3BC «IPRbooks»

COopHUK TTpaBUI M HHCTPYKIIMMA 1O O€30TaCHOM SKCIUTyaTallud KOTEIbHBIX [ DJIeKTPOHHBII

4 pecypc]/ — DnekTpoH. TeKcToBble fanHble.— M.: M3aarensckuii jom SHEPTUSA, 2013.—
368 ¢.— Pexum goctyna: http://www.iprbookshop.ru/22739.html.— 3BC «IPRbooks»

[Terpyxun B.B. OcHOBBI BUOPOIMAarHOCTUKU U CPEJICTBA U3MEPEHUS BUOpAIH
[DnexkTpoHHbIH pecypc]: yueOHoe mocobue/ Ilerpyxun B.B., [lerpyxun C.B.—
DNeKTpOH. TEKCTOBbIE nanHbie.— Bonorna: Uudpa-Umxenepus, 2010.— 176 c.—
Pexxum noctyna: http://www.iprbookshop.ru/5068 . html.— 9BC «IPRbooks»

9.2. MeTtoanueckne ykazanus (IPHJIOKeHHE)

10. MaTepuaJbHO-TeXHUYECKOE 0O0ecnevyeHue TUCIUIINHbI



Jliisa obecriedeHHsi OCBOCHUS JUCIUIUIMHBI UMEIOTCA B HAIMYUU y4eOHble aynuTopuu Kadeapsl,
CHaO)KEHHBIC MYJIbTUMEIMUHBIMU CPEICTBAMHU IJIsl MPEACTABICHUS MPE3CHTAlMH JEeKIUA W ToKa3a
y4eOHBIX (PUITHMOB.

Kinacc ¢ mnepcoHanbHBIMH KOMIBIOTEpAMHU [JIsl TPOBEACHHUS MPAKTUUECKUX 3aHATUH U
BUPTYaAJIbHBIX JJAOOPATOPHBIX paboT.

[IporpamMma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusiMu @I'OC 1o HampaBJICHUIO MOATOTOBKH
Mmaructpa 13.04.01 «TemnosHepreTuka v TEIIOTEXHUKA.

Hanu4uue o6opynoBanusi u TCO no aucuuniure «I'a30TypOUHHBIE TEXHOJIOTHH
MPOU3BOACTBA JIEKTPUYECKON U TENJIOBOI YHEPTUH»

Buneopuiabmbi:

- [TapoBoii xoren;

- [lapoBbie TYpOUHBI;

- TennooOMEHHUKHU;

- Typ6una K-800-240;

- Posxwur kotia;

- ' pagupHu;

- Psazanckas ['POC

- Xabaposckas TOLI;

- DKCIuTyaTalusi 3HeproodJoKoB;

- Pabora neasparopa;

- Ipunuun paboTs! AbIMOCOCA;

- [IpuHuun paboTsl LIEHTPOOEKHOTO HACOCA;
- MHOrocryneH4aTslii Hacoc;

- Hacoc IIHC-1;

- [lapoTypOuHHast AMeKTpOCTaHINS PadOTAIOIAs HA YTJIC,
- [TapoBas TypOuHa;

- 'eHepaTop TErIoCTaHINY;

- 'unpaBnuueckas TypOuHa



IIpuio:xxkenue
MeToanyeckue yKa3aHusl 10 OCBOCHHIO 1M CHUILIUHbBI

«F330Typ6HHHI)Ie TEXHOJOI'MA NMPOU3BOACTBA 3JIeKTpH‘leCKOﬁ M TeILIOBOIi IHEPIrUm»

1. Meroauyeckue yKazaHusl JJIsi O0Oy4AOIIUXCH MO INJIAHHPOBAHMIO W OPraHU3ALMHU
BpeMeHH, He00X0AMMOro0 /IJIsl 0CBOEHUSI TMCIUIIMHBI.

W3ydeHne pekoOMeHIyeTcs HadaTh ¢ 03HAKOMJICHUs ¢ pabouell IporpaMMoi TUCHUIUIMHEL, €€
CTPYKTYPOHl M coJepaHHeM pa3zieioB (Moayiei), (OHIOM OLEHOYHBIX CPEICTB, O3HAKOMHUTHCS C
yu4e0HO-METOINYECKUM U HH(POPMAIIMOHHBIM 00eCTIeUeHUEM TUCHIUTLIINHBIL.

JucuummHa «['a30TypOUMHHBIE TEXHOJOTMM HPOM3BOACTBA 3JIEKTPUUECKOHM M TEIJIOBOM
SHEPruu» COCTOUT W3 7 CBA3aHHBIX MEXAY CO0O0I0 TeM, 00ecleyMBaIOLIUMX MOCIeA0BaTEIbHOEe
U3y4eHHEe MaTepHuana.

OOyuenne nmo aucuUIUIMHE «l'a30TypOMHHBIE TEXHOJIOTUH MPOU3BOJCTBA SJEKTPUUECKON H
TETUIOBOW YHEPTUMY OCYIIECTBIISICTCS B CIEAYIONUX (hopMax:

1. AyautopHble 3aHATHS (JEKIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenpbHass paboTra cryaeHTa (IOATOTOBKA K JIGKIHMSIM, HIPAKTUYECKUM/
OPAKTUYECKUM 3aHITHUSM, Tectam/pedeparaM/mokiaaaM/3cce, U UHbIM (opMaM NMUCHBMEHHBIX padoT,
BBINOJIHEHHE aHAJIN3a KEHCOB, MHIUBUIYalbHAsI KOHCYJIbTALUS C MIPETIOAaBaATEIIEM).

3. UnrepaktuBHble (QopMBI TpOBeACHHS] 3aHATHH  (KOJUIOKBUYM, JIEKUHUSA-IUCKYCCHUS,
IPYIIIOBOE pelIeHue Keca 1 ap. GopMbl).

Y4eOHblIif MaTeprall CTPYKTYPUPOBAH M U3YUYE€HUE TUCIUIUIMHBI TPOU3BOAUTCS BTEMATHYECKON
MOCJIEI0BATENbHOCTH. KaoMy NpakTHYecKoMy/ CEeMHUHAPCKOMY 3aHATHIO M CaMOCTOSTEIBHOMY
U3YYCHUIO MaTepHalia MpEeIIeCTBYeT JeKUUs Mo JaHHOW Teme. OOydaromuecss camMOCTOSTEIBHO
IPOBOJIAT MPEIBAPUTEIFHYIO TIOJATOTOBKY K 3aHATHIO, IPUHIUMAIOT aKTHBHOE M TBOPYECKOE y4acTHE B
00CYX/IEHUH TEOPETHUECKUX BOIPOCOB, pa3bope NpoOJIEMHBIX CUTyallMd M TOWUCKOB MyTeH HuX
pemeHusi. MHorue mpoOieMbl, H3ydaeMble B Kypce, HOCAT AMCKYCCHOHHBIH XapakTep, 4YTO
npezrnonaraeT MHTEPaKTUBHBIN XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornrcanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aromerocs:

[Ipy wu3ydyeHum Kypca cielyeT BHHMMATENIbHO CIylIaTh M KOHCIIEKTHPOBaTh MaTepHal,
u3JaraeMplii Ha AayAWTOPHBIX 3aHATUsAX. i ero TOHMMaHWs W KAa4eCTBEHHOTO YCBOCHUS
pEKOMEH 1yeTcsl ClIeAYIONIas MoCie10BaTeIbHOCTb JeHCTBUI:

1. Tlocne oOKOHYAaHUS YUYEOHBIX 3aHATHN JUIA 3aKpEIICHWs MarTepuaia IPOCMOTPETh U
0o0ayMaTh TEKCT JIEKLUH, MPOCITYIIaHHONW CerojHs, pa3odparb paccMoTpeHHble mpumepsl (10 — 15

2. IIpy moAroToBKE K JIEKIMM CIEAYIOIIEro THS MOBTOPUTH TEKCT MpPEbIAYIIeH JIEKIUH,
HOJyMaTh O TOM, Kakasi MOKeT ObITh cienyromast tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. ITpu MOATOTOBKE K MPAKTHYECKOMY/ CEMHUHAPCKOMY 3aHATHUIO TTOBTOPUTH OCHOBHBIC MOHSATHUS
Mo TeMe, W3y4YuTh TNpUMEphl. Pelmras KOHKPETHYIO CHUTYallMiO, - TPEIBAPUTEITHLHO MOHSTH, KaKOU
TEOPETUYECKHI MaTepuaid HYKHO HCIIOJIb30BaTh. HameTuTh TulaH perieHws, monpoOoBaTh Ha €ro
OCHOBE PelIuTh | - 2 IpakTHYeCKHUe CUTYyaIuu (J1a0.paboThI).

2. MeToauyeckne yKa3aHus 1o padore o0y4yawuuxcsi BO BpeMsi PoOBeIeHUus JeKIHii.

Jlekimm  nmar0T  OOydYaOMIMMCS  CUCTEMATH3MPOBAHHBIC 3HAHUS 10  JIUCIUIUIAHE,
KOHIIEHTPUPYIOT HMX BHHMMAaHHE Ha HaumOoJiee CIOXKHBIX M BaXHBIX Bompocax. JIeKiuu 0OBIYHO
W3JIaraloTcs B TPAJAUIMOHHOM WJIU B MPOOJIEMHOM cTuie. [ CTyIeHTOB B OOJBITHHCTBE CIy4acB B
npoOiieMHOM cTuiie. [IpoGneMHbII CTHIIb MO3BOJSET CTUMYJIMPOBATh AKTHBHYIO IMO3HABATEIHHYIO
JeATeTLHOCTh OOYYaIOIIUXCs M WX WHTEPEC K TUCHUILINHE, (POPMUPOBATH TBOPUECKOE MBIIILUICHHE,
npuberarb K MPOTUBOTIOCTABICHUSIM M CPABHEHUSIM, JeNaTh 0000IICHNS, aKTUBU3UPOBATh BHUMAHHE
o0y4aromuxcs MmyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB, HOOMIPATH AUCKYCCHIO.

Bo Bpemsi JEKUMOHHBIX 3aHATUH PEKOMEHIYEeTCSd BECTH KOHCIEKTHPOBAaHUE Y4eOHOro




MaTepuaia, oopamarb BHUMaHHe Ha (OPMYIMPOBKH M KaTErOPHH, PaCKPHIBAIOIINE CYTh TOTO WJIH
MHOT'O SIBJICHUS, WM MIPOIIECCOB, BEIBOJIBI M MIPAKTHUECKUE PEKOMEHIAIINH.

KoHncnekT nexuuu sydine moapa3AensTh Ha MYHKTHI, COOMIOAasl KPAaCHYIO CTPOKY. DTOMY B
O0bIION cTeneHH OyIyT CIOCOOCTBOBATH BOMPOCHI IUIaHA JICKIUH, MPEATIOKEHHbIE PENnoJaBaTessiM.
Cnenyer oOpamarh BHUMaHHE Ha aKIICHTHI, BBIBOJIbI, KOTOpBIE J[E€JaeT MpernoaaBareib, OTMedas
HanOoJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHOY», «XOPOIIO 3aIIOMHUTH» U T.Nl. MOXHO A€NaTh 3TO U C MOMOIIBIO Pa3HOLBETHBIX MAapPKEPOB
WIN py4eK, TOAUYEPKHUBAsi TEPMUHBI U OIPEICTICHHUS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIllCHH, a00OpeBUATyp U CHMBOJIOB.
OpnHako npu JganpHEHIIed padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYIIE 3aMEHUTh OOBIYHBIMH CJIIOBAMU JIS
OBICTPOrO 3pUTENILHOTO BOCIIPUITHS TEKCTA.

Pabortast Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JIUTEepaTypy, HO U Ty JUTEpaTypy, KOTOPYIO AOMOJIHUTEIHLHO PEKOMEHI0BAN MpemnoiaBarenb. IMeHHO
Takas cepbe3Has, KpPONOTiuBas padoTa C JEKIMOHHBIM MaTEpUAIIOM IIO3BOJUT TIIYOOKO OBIAJCTh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuil gaercs B paboueil nporpaMme JIUCHUIUIMHBIL.

3. Meroaunyeckue YKa3aHus o0yyaromumcst 1no NOAr0TOBKE K
NPaKTHYeCKUM/CEMHHAPCKUM 3aHATUIM.

Ha npakTuyecknx/ceMUHApCKUX 3aHSATHUSX MPUBETCTBYETCS aKTHMBHOE ydacTue B OOCYKICHUU
KOHKPETHBIX CHUTYallHid, CIIOCOOHOCTb Ha OCHOBE TIOJYYCHHBIX 3HAHWH HAaXOIWTh Hauboiee
3¢ exTUBHBIE pElIeHUs MOCTABIECHHBIX MPOOJIEM, yMETb HAaXOJWUTh MOJIE3HBIN JOMOIHUTEIbHBIN
MaTepHal 1o TeMaTHKEe CEMUHAPCKUX 3aHATHM.

CryneHTy peKOMEHIyeTcs CeIyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C TIJJAaHOM MPAaKTHYECKOTO/CEMHUHAPCKOTO 3aHSTHs, KOTOPBIA OTpakaeT
CoJIep>KaHUEIPeITIOKEHHOU TEMBI;

2. [TpopaboTarh KOHCIIEKT JICKIIHIA,

3. [IpounTaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATYPY.

B nmpouecce moaroToBKH K MPaKTHYECKUM 3aHSATHIM, HEOOXOIMMO 00paTuTh 0COO0E BHUMAaHHE
Ha  CaMOCTOSTENbHOE M3y4YeHHE PEKOMEHJIOBaHHOM  mureparypel. Ilpm  Bceil  mosHoTe
KOHCIIEKTUPOBAHUS JICKIIMH B HE HEBO3MOXKHO M3JIOKHUTH BECh MaTepUall M3-3a JTUMHUTA ayJAUTOPHBIX
yacoB. [loaromy camocrostenbHas pabora ¢ ydeOHUKaMH, Yy4eOHBIMH TOCOOUSIMH, Hay4yHOH,
CIPaBOYHOM JMTEpaTypou, MaTepuagaMH Mepuoanyeckux usganuii u MHtepHera siBnsercs: HanOolee
3¢ (GEeKTUBHBIM  METOJOM  TOJYYEHHs JIOMOJHUTENBHBIX 3HAHUH, MO3BOJSET  3HAYMTEIBHO
aKTHUBU3MPOBATH TIPOIIECC OBJIAJACHUS WH(pOpMaIel, CrocoOCTBYeT 0osiee TIYOOKOMY YCBOEHHUIO
U3y4yaeMoro Marepuana, GopMHUpYeT y CTYJCHTOB OTHOIIEHHE K KOHKpeTHOH mpobieme. Bce HOBbIE
MOHATHS TI0 W3y4aeMoOH TeMe HEOOXOJMMO BBIYYHTh HAaW3YCTh W BHECTH B TJIOCCAPHN, KOTOPBIHA
1es1iecoo0pa3Ho BECTH € CaMOr0 Havaja U3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BEIOHUTE qOMallIHee 3a1aHue;

6. [IpopaboTarh TECTOBBIC 3aIaHUS U 33]1a4H;

7. Ilpu 3atpyaHeHUsX cHOpMyIHPOBATh BOIPOCHI K MIPETIOAABATEIIIO.

PesynbpTat Takoil paboThl JOKEH MPOSIBUTHCS B CITIOCOOHOCTH CTYyIEHTa CBOOOHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNATh W Y4YacTBOBATh B KOJJICKTUBHOM OOCYXICHUU
BOIIPOCOB HW3Y4aeMOW TEMBbI, MPABUIBHO BBIMOJIHATh TMPAKTUUYECKUE 3aJaHUs MW WHBIEC 3aJaHWS,
KOTOpPBIE JAOTCS B OHJIE OIEHOYHBIX CPEJCTB AUCIUTLIHNHBL.

4. MeToauveckne yKa3aHusi 00y4arOIIHUMCS M0 OPraHU3aluU CAMOCTOSTEIbHO padoThl.

[lenbp opraHu3anuyu caMoOCTOATEIbHOW pabOThl MO AUCHUILIMHE «[a30TypOMHHbBIE TEXHOJIOTUN
IPOM3BOJICTBA JJIEKTPUYECKON M TEIUIOBOW SHEPTUU»- ATO YIIIyOJeHHE W pacHIMpeHHe 3HaHUM B
obOnactu MeTposioruu; (HOpMHpOBaHHE HaBbIKa M HHTEpeca K CaMOCTOATEIbHOW IO3HABATEIbHOMN
NESATEIIBHOCTH.

CamocTosTenbHas paboTa 00yJarouuxcs SBIsSETCS BaXKHEUIINM BHJIOM OCBOEHHS COJEPKaHUS
JAUCHUIIIMHBI, TIOATOTOBKU K MPAKTUYCCKUM 3aHATUAM U K KOHTpOJII:HOfI pa60Te. CIO,Ha KC€ OTHOCATCA
U CaMOCTOSATENbHOE YIIyOJEHHOEe U3yuyeHue TeM aucuuiuimHbl. CamocTostenpHas paboTa
IpEeJCTaBsieT COOOW MOCTOSHHO JIEHCTBYIOIIYIO CHCTEMY, OCHOBY OOpa30BaTeLHOrO Mpolecca H



HOCUT HCCIIEIOBATEIbCKUI XapakTep, 4YTO IOCIYKUT B OyIaylleM OCHOBaHMEM [UId HalUCaHM
BBIITYCKHON KBaTM(PUKAIMOHHOMN paboThl, MPAKTUYECKOTO IPUMEHEHHUS TIOTYYESHHBIX 3HAaHHUH.

OpraHu3anus caMOCTOSTEIbHON paboThl 00YYaIOLINXCS OPUEHTUPYETCSl Ha aKTUBHBIE METOIbI
OBIIQJICHUSI 3HAHMSMM, pPAa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, Tepexoa OT MOTOYHOTO K
UH/IMBUYaJIN3UPOBAHHOMY OOYU€HHIO, C YYETOM MOTPEOHOCTEN M BO3MOKHOCTEH JIMUHOCTH.

[IpaBunbHAs OpraHM3alvsi CaMOCTOSATENBHBIX Y4YEOHBIX 3aHATHH, WX CHCTEMAaTUYHOCTb,
1esnecooOpa3Hoe IUIaHUPOBAHHWE pabo4Yero BPEMEHHU I03BOJISIET CTYAEHTaM pa3BUBaTb YMEHUS U
HaBBIKM B YCBOCHHMU M CHUCTEMAaTH3aIlMH NMPHOOPETAEMBIX 3HAHMIA, 00ECIIeYNBATh BHICOKUI YPOBEHb
yCIIEBAEMOCTH B I1€PUOJ 00yUEHUs], TOJTyUYUTh HABbIKH ITOBBILIEHUS IPOPECCUOHATIBHOIO YPOBHS.

[ToaroToBka K MPAaKTUYECKOMY 3aHATHIO BKJIIOYAET, KPOME TNPOpPAOOTKH KOHCIEKTa U
IPE3EHTAlMK JIEKLUU, MOUCK JIUTEpaTypbl (110 PEKOMEHIOBAaHHBIM CIHCKaM M CaMOCTOSTENbHO),
HOJATrOTOBKY 3aroTOBOK /ISl BBICTYIJICHMH 1O BOIPOCAM, BBIHOCHUMBIM JUIS OOCYXICHHS IIO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOTYT BKJIIOYAaTh LIUTAThl, (aKThl, CONOCTABICHUE Pa3IMYHBIX
NO3HULIMH, COOCTBEHHBIE MbICTU. Ecnm mnpobirema 3auHTEpecoBasia 00YdYarOLIErocs, OH MOXKET
HOJArOTOBUTH pedepaT U BBICTYIIUTh C HUM Ha MPAKTUYECKOM 3aHATHM. IIpakTHueckoe3sansaTue - 310,
IpeXJe BCEro, NUCKYCCHs, OOCYXIEHHE KOHKPETHOW CHUTyallMd, TO €CTh MpEIIojaracT yMEHHUe
BHUMATEJIbHO CIIyLIaTh WIEHOB MAJlOH TpyHNbl M MOJAEPATOpa, a TAKXKe CTapaTbCs BbICKAa3aTb CBOE
MHEHHE, BBICKAa3bIBaTh COOCTBEHHBIE HJIEH M MPEUIOKEHUS, YTOYHATh M 33/1aBaTh BOIIPOCH KOJIJIETaM
10 00CYX/ICHUIO.

[Ipy moAroToBke K KOHTPOJIbHOM padboTe OOYy4arOLIUICS JOJKEH MOBTOPSTH MPOUIECHHBIN
MaTepuag B CTPOIOM COOTBETCTBMM C Y4YeOHOM NpOrpaMMoOi, HCIIONb3ysl KOHCIEKT JIEKIUMH U
JUTEpaTypy, PEKOMEHIOBAaHHYIO mpernonaBareneM. llpu HEOOXOOUMOCTH MOXHO OOpaTHThCSA 3a
KOHCYJIbTAllMel U METOMYECKOI MOMOIIIBIO K ITPEI01aBaTelIto.

CamocrosTenbHas paboTa peaan3yercs:

— HEIMOCPE/ICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMIX, IPAKTUYECKUX 3aHATHSX;

— B KOHTaKT€ C MpernojaBarejeM BHE PaMOK pACIMCaHUS - HA KOHCYJIbTALUSAX MO YYeOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, IPU JIMKBUJALMU 33J0JDKEHHOCTEH, IPU BBINOJIHEHUH
WH/IMBUIYAIIbHBIX 33aHUHN H T.JI.

— B Oubnmoteke, naoma, Ha Kadeape IpH BBINOJIHEHUH OOydyarolUMCs Y4eOHBIX U
NPaKTUYECKHX 3a/1a4.

Bunbsl CPC u kputepuu O1leHOK

(o 6amnbHO-peitTunroBoii cucreme I THTY, CPC orenuBaetcst B 15 6amioB)
Pedepar
Joxnan
Occe
VYyacTue B MEpONIPUATHSIX

el NS

Tembl A7i CaMOCTOSITENILHON paboThl MpomucaHbl B pabodeld mporpaMme JAMCHUILIHHBL
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaIOIIMMCS CaMOCTOSITENIbHOM paboOThl SBISETCS
3JIEKTpOHHAs! HH(POPMAITMOHHO-00pa30BaTeIbHAS CPe/la YHUBEPCUTETA, KOTOpask 00€CTIeUnBaeT HOCTYII
K Yy4eOHBIM IJIlaHaM, paboOYMM MporpaMmaM AUCHHUIUIMH (MOAyNel), MPaKTHK, K U3JaHUSIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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