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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 yueOHoii padoThI 4yacos/ 3a4.e]. 3
0P0 0P0
KonTakTHas padora (Bcero) 36/1 36/1
B Tom uncne:
Jlexuuu 18/0,5 18/0,5
ITpakTHyeCKue 3aHATUS 18/0,5 18/0,5
CemuHapsbl
JlabopaTopHbie paboThI
CamocrosiTeJibHasi pa6ora (Bcero) 90/2,5 90/2,5
B ToMm unce:
KypcoBas npoekr (pabota)
PacuerHo-rpaduueckre paboThI
TP
Pedepatsr
Jlokmazsl 36/1 36/1
IIpesenranuun
U (unu) opyeue 6uovi camocmosmenvHou pabomoi:
ITonroroBka k 1ab00paTopHBIM paboTam
IToaroToBka K MPakKTHYECKUM 3aHATHSIM 18/0,5 18/0,5
IlogroroBka K 3a4eTy
[ToaroroBka K 9K3aMeHy 36/1 36/1
By npomeKyTo4HON aTTecTalny
Kontpoasb 18/0,5 18/0,5
Buj orueTHOCTH 9K3aMeH 9K3aMeH
Oo6mas Tpynoemkocts | BCEI'O B yacax 144 144
JTUCIHHUIITNHEI BCET' O B 3a4. equHHIax 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.
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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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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.



Oo0pa3zen Ouy1eTa K BTOPOMY TeKyllleMYy KOHTPOJII0 3HAHUI MO IUCHUILIHHE

'PO3HEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWIT VHUBEPCUTET
HHCTHUTYT DHEPTETUKH
KA®EJIPA « TEIIZIOTEXHUKA Y THJJPABJIUKA"

Bbuaer Ne 1

BTopoil Tekymui KOHTPOJIb 3HAHUN

Jucuurnnuna: «I'a30TypOMHHBIE TEXHOJIOTHH POU3BOICTBA JIEKTPUUYECKON U
TeNnJI0BOM YHEPrUum»

1 | Kamepa cropanus I'TY. [lepBuunbIli 1 BTOpUYHBIN, BO3yX. CEKIIMOHHAs KaMepa CropaHus

2 | CucTeMbl OUYMCTKH M OXJIAKACHUS BO3/1yXa Iepel KOMIPECCOPOM, CUCTEMA ITYMOTITYIICHUS,
AQHTUIIOMIIAXKHAsA CUCTEMa, YCTPOMCTBO M1 IPOMBIBKH KOMIIpECCopa, cucreMa
TOTUTUBOIIOIa4H, MACJIOCHAOKEHHS, DIIEKTPOCHAOKEHUS, TPOTUBOIIOXKAPHAs CHCTEMa

3 | Bompocs! oxnaxaeHus netaneil razobix TypOuH. [locTaHoBKa 3a1a4M 0XJIaX/1€HUS ra30BOH
TypO6uHbl. CriocoOBl 0XJI1aX1€HUS! TYPOUHHBIX JONATOK

3aB. kadeapoit «T u I'» T.b.O3upbaeB « »

IIpuMepsI BONIPOCOB K TeCTaM 10 Aucuunianue «I['a30TypOuHHbIe M HApOra3soBble
TIC»

1. B ueM ¢pu3nveckn 3aKIH09aeTCs BRIUTPHIII OT TPOMEKYTOUYHOTO OXITAXKIACHUS
pabouero Tena Mpu CXKaTUM B KOMIIpeccope?
2. 3aueM HYKHO pa3JeJICcHHE BO3yXa Ha NepBUYHbIN U BTopuuHblii B KC I'TVY?
. Kak nocturaercs pasnenenue Bo3ayxa Ha nepBu4HbIN U BTopruuHbId B KC I'TY?
. Kak gocturaercs TypOynu3zamus noToka B kamepax cropanust ' TY?
. Kakue tumnel kamep cropanus ucrnonb3ytores B ['TY?
. Uto Takoe crexunomerpuueckuit koappurment LO?
. UeMy npuMepHO paBeH cTexruoMeTpuyeckuil koagduuent LO 11st yrieBogopoJHbIX

NN R W

TOIINB?

8. Urto Takoe korpuireHT n3opiTKa Bo3myxa?

9. B xakux mpejenax HaX0AUTCS 3HaueHHe KodpduureHTa n3opiTka Bo3ayxa B ' TY?

10. B yem 3akmroyaeTcsi OCHOBHAS 3aja4ya pacyeTa TerioBoi cxembl [ TY?

11. Kakum oOpa3om oxsiaxieHue 31eMeHTOB TypOuH no3posiseT yennuutb KITA I'TY?

12. Tlouemy umeeTcs npezer, Bolllie KOTOPOro OXJIaKI€HUE JIOMATOK U AUCKOB TYpOUH
I'TY
He npuBoAMT K yBennueHnro KIT/1?

13. Yto Takoe xapakrepuctuka kommnpeccopa ['TY?

14. Yro Takoe xapakrepuctuka ['TY?

15. Kak onpenensercs npuBeeHHbIN pacxos Bo3ayxa B I'TY?

16. Kak onpenensercs npuBeaeHHas yactora Bpamenus [ TY?

17. Iouemy i I'TY 3akpbITOro TMIIA MOXKHO 3HAYUTENIBHO MOBBICUTH €AUHUYHYIO
MOIIIHOCTB arperara o cpasHeHuto ¢ I'TY oTkperroro tuma?

18. Kak npoucxoaut perynupoBanue MomHocTd I'TY 3akpeiToro tuma?

19. Kakast MmomHOCTh TypOoarperaTa 60bIe?

7.3 Bompochl K 3K3aMeHY MO0 JucHUIInHe «['a30TypOMHHbIE TEXHOJIOTHH
NMPOM3BOACTBA YIEKTPUYECKON U TENJIOBOM IHEPrumn»
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Crnioco0sb1 peanu3zarun nukia bpaiitona. [Torepu B mpoTo4HO# yacTu mapoBOi TYpOUHBI.
[uxn Penkuna. [lpunuunuansaoe otauuue ABC u I'TY

JiBe moaudukanuu nukia bpaiitona. [{luki ¢ mogBoIoM TEMIOTH IPU MOCTOSTHHOM
nasyieHUH. LIUKT ¢ TOBOIOM TEIUIOTHI IPH MTOCTOSIHHOM 00BbeMe

VY cTaHOBKHM HENPEPBIBHOTO U IPEPBIBUCTOTO ropeHus. [IpuHnunuansHas cxema
YCTaHOBKH JUJIsl peanu3anuu uukia bpaiitona

Pereneparusnsiii iuki bpaiitona. [lpunnunuanshas cxema ['TY, pabotaromieii mmo
pereHepatuBHOMY ITMKITy bpaiiToHa. 3aMKHYTBIE M pa30OMKHYTBIE CXeMbl padboThl [ TY
TepMmonrHaMuyeckue mapaMeTpbl COCTOSHUS U (QYHKIIUH MpoIiecca.
DEeHOMEHOJIOTUYECKUN MEeTO/1 TepMOoIMHAMHUKH. CTaTHCTHUEeCKUHN (MK (PU3HYEeCKHi)
MeTOoJl TepMoAuHaMUKH. PaGouee Temno

VHTEeHCUBHBIE U SKCTEHCUBHBIE ITapAMETPhI COCTOSIHUSL, YPABHEHUE COCTOSIHUSL.
TepmoanHamuueckuil mpouecc. TemnepaTypHslil Haop, WK TPAUEHT TEMIIEPATYP.
DyHKIMHU ITpoLecca

I[1epBrIit 3aKoH TepMOaHAMUKHY B popme Jlarpanxa. 3akoH ABOTazpo.
HuddepenunansHas ¢popma nepBoro 3akoHa TEPMOJIMHAMUKH U1 BBIACIEHHOTO
AJIEMEHTa C MacCoOl m

N3oxopHbIii Ipoliece, n300apHbIi MPOIIecC, anadaTHIecKuil (aaquadbaTHbIN) Ipolece,
1oKa3areib aauadaThl, U30TEPMUUECKUNA MTPOLIECC, TOJIUTPOIHBIN (TOJIUTPOIUUECKHI)
MPOLIECC, TOKA3aTEeNb HOJUTPOIIbI

Bropoii 3akoH TepMOAMHAMUKH, TEPMOAMHAMUYECKUNA UKIT. DHTAIBIUSA. DHTPOIIHSL.
Wurerpan Knaysuyca. Jluarpammel COCTOSIHUSA U TEPMOJIMHAMHYECKHUE ITUKJIBI

[Hukn KapHo u kapuotusupoBanHbiii ukia bpaitona. KIT/ nmukna Kapuo. [punuun
«kapHoTuzaun». luarpamMmmer p—V, T—s u h—s. L{ukn Penkuna ¢ JBOWHBIM IEperpeBoM
napa

TepmoanHaMuueckoe coBepiIeHCTBOBaHuE 1ukia bpaiitona. LHukn I'TY ¢
JBYXCTYIIEHUaThIM N0/1BoAOM Teruia. [Iponece perenepanyu B ['TY

Paboune nporeccel B ra30TypOMHHBIX ycTaHOBKaX. CTeleHb MOBBIICHNS AaBICHHS B
koMIipeccope. [lonsTre naeanbHOro Kommpeccopa

IIpomexyrounoe oxnaxaeHue. IIponecc cxxatus B komnpeccope. [Iponeccs! B kamepax
CTOpaHHUsI U JOKUTAHUS

Cxema MaTepHalIbHBIX IOTOKOB U MIAPaMETPOB KaMephbl CTOPAHUs. Y PaBHEHHUE TEIIOBOTO
OanaHca KaMepbl CrOpaHus

dopmyiia s ONpeaeIeHUst

ko3 dunrenTa n3opITKa Bo3ayxa. OnpeeneHrne Macchl 10)KUraeMoro TOIIJIHBA.
Koad¢umenT n3dbITKa Bo3ayxa 1nocie KaMepbl JOKUTaHUS

[Ipomecc pacuupenus B Typoune. MaeanbHbili U peasibHBINA MPOIIECCHI CKATHUS B
TypOuHe. CTeneHb NOHWKEHUs JaBJIeHUs B TypOUHe

Wneansuas pabota pacmmpenus B Typoune. Pabota peansHoit TypOounsL. [ToTepu
paboThI, CBs3aHHBIE C pacuupeHueM. [loHsTHe BHyTpeHHEro (MM aguadaTHuecKoro)
KITJ

[IpeobpazoBanue YHEPTUH B TYpOUHHOI cTyreHu. Pabouwnii mpoiiecc B TYpOUHHOM
CTyneHu. AKTUBHas U yncTo peakTuBHas. TypOuna. KunemaTtuueckas creneHb
PEaKTUBHOCTH

[IpyHIMNranpHas TEXHOJIOTMYECKAs CXeMa U TEPMOJUHAMUYECKUM UK POCTENIIEHN
['TY, paboratoiieit Ha IPUPOTHOM Ta3e

VY nenbHas pabora TypOUHBI. Y aenbHas paboTa, moTpebdisiemMas KOMIPEecCOpoM

VY nenvHas nonesnas padota ['TY. Buyrpennuit KITJI I'TY. Bayrpennsas momuocts I'TY
OS¢ dexruBnpii KITA I'TY. Dnexrpuyeckuii KITJI. Temnepatyphslii koahdupeHt
3aBUCUMOCTh BEIMUMHBI MTOJIE3HON yIenbHON paboThl npoctoit I'TY oT crenenu
MOBBILICHUS 1aBJICHUS

3aBucumocts BHyTpeHHero KIIJI npocroit I'TY oT HauanbHOM TemnepaTypsl ra3a u
CTEIEHU ITOBBIIICHUS JABICHUS
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KoHcTpykTHBHBIE 0COOEHHOCTH ra30TypOUHHBIX YCTaHOBOK.

OcHosnble otiinuus ['TY u IITY, Baudroniye Ha KOHCTPYKTOPCKUE PEILICHUS
Ha3nauenne u »skcmilyatanusi crauvoHapHelXx H  TpaHcnopTHblx ['TY. OcHOBHbIE
xapakrepubie ocodenHoct I'TY. KonctpyktusHsie cxemsl [ TY

Koncrpykrusnas cxema ['TY ¢ BcTpoeHHO# kamepoii cropanus. KoHCTpyKTHBHas cxema
I'TY ¢ pa3pe3HbIM BajloM U BEIHOCHOU Kamepo# cropanusi. CxeMa KOHCOJIBHOTO pOTOpa
Pacuer xpuTHuyecKOl 4acTOTHI BpAlleHMs JJI KOHCOJBHBIX pOTOpPOB. KOHCTpyKTHBHAs
cxema potopa I'TY GT 35. KoncrpykruBnas cxema ['TY-100-750 JIM3
Typ6onerannepsl. OOuIe TPUHIUIIBI KOMITOHOBKH M KOHCTPYKIIHH.

I"a3oBbIe TypOUHBL. PoTOp razoBoii TypOUHBI

KoHCTpyKTHBHBIE BapUaHTHI pOTOPOB ra30BbIX TypOuH. Pabouune nonaTku TypOHHBI
I'eomerpust enoyHoro xpocrta padoueit jgonatku. CrocoObl oceBoi (uKcauu padodux
JIONIATOK TYpOUHBI C €I0YHBIM XBOCTOM

Komnpeccopsr. Konctpykuust oceBbix kommpeccopoB I'TY. JlabupuHTHBIE yIIIOTHEHHS
I'TY

Kamepa cropanuss I'TY. IlepBuunblii U BTOpHuYHBIN, BO3ayX. CeKUMOHHAs Kamepa
CrOpaHHus

OcHoBHbIE XapakTepUCTUKH Kamep cropanus ['TY:

- KO3 UIIUEHT MTOTEPH JIaBIICHNUS,

- K03(hPHUIHEHT TOJIE3HOTO IEHCTBUS;

- HEpaBHOMEPHOCTb I10JIs1 TEMIIEPATYP;

- TEIJIOHAIPSHKEHHOCTh pabodero oobeMa;

- CPBIBHBIE XapaKTEPUCTUKH;

- COJIEpyKaHHUEe BPEIHBIX BEIOPOCOB B MPOAYKTAX CrOpaHUS

CurcreMpl OUUCTKH U OXJIAKICHUS BO3/1yXa IIEpell KOMIIPECCOPOM, CUCTEMA
LIYMOTJIYUIECHHS], aHTUIIOMITa)KHAs! CUCTEMA, YCTPOUCTBO JIJIsl IPOMBIBKH KOMIIPECCOPA,
cucTeMa TOIUIMBOIOAaYH, MacIOCHA0KEHH s, JJIEKTPOCHA0KEHNUS, TIPOTUBOIOXKAPHAs
cucrema

Bomnpocs! oxnaxkaenus aeraneit ra3oBeIx TypOouH. [locTaHOBKA 3a71auu OXJIaXKICHUS
ra3oBoil TypOouHbl. CriocoOb! 0XJIaKI€HUS TYPOUHHBIX JIOMATOK

Hapyxnoe oxnaxaenue. [lapuuanbHbIi 10ABOJ OXJIAXK/IAIOIIETO areHTa 110 HEKOTOPOMY
CEKTOPY MPOTOYHOM YacTH TYpOUHBI. 3arpauTeabHOE OXJIXKICHUE

Tunsl 3arpauTENBEHOTO OXJIAXKACHUS: IJIEHOUYHOE OXJIAXKIEHUE, IOPUCTOE OXJIAXKICHHUE.
Buyrpennee oxnaxkaeHue. TUIBI JOMATOK C BHYTPEHHUM OXJIaKIEHUEM
Tepmocudonnoe oxnaxaenue. Cxema JIOMATOK ¢ TEPMOCU(POHHBIM OXJIAXKICHUEM.
KopaeBoe oxnaxaeHue

Onenka 3¢ pexkTuBHOCTH oxJaxaeHus. [lonsaTue 6e3pasmepHoOil TeMIiepaTypsl JOMATKH.
VY nenbHbIN pacxon oxjaauTens. Pacxon oxnakaroniero areHTa.

bespa3mepnslii napamerp oxnaxjaeHus. CpaBHUTeNbHAs 2QPEKTUBHOCTH CLIOCOOOB
BO3AYIIIHOTO OXJIAXAEHUs JionaTtok. Bnusaue oxnaxaenus Ha KIIJ] ctynenun

Br10op TenmonocuTeNns A1 CUCTEMBI OXJIaxieHus. Polib Termmonocurens
(OXJTaKTal0IIIero areHTa) B CUCTEMaX OXJIaKICHUsI Ta30BBIX TYpOWH

I"azoo00paznbie TermionocuTend. Termnodu3nieckiue CBOMCTBA TETUIOHOCUTENCH.
Kunkoctasle Temnonocutenu. Kpurnuecknii TEMIOBOW MOTOK

Kpusuc reroo6mena nepBoro poja. I'a30-KuaKoCTHbIE TETIIOHOCUTENH.
Hcnonp3oBanus mapa a1 OXJIKIESHUS TypOuH

CreneHp mapoBOi MapIUAIBHOCTA. 3aBUCUMOCTH HEOOXOIUMON BETMYUHBI TAPOBOI
NapUHUaIbHOCTH OT TEMIIEPATYPhI Fa30BOr0 MOTOKA

[TpuHnMnuagbHas cxeMa MPOTOYHOM YaCTH TUIOTETUYECKON Ta301apoBOi TYpOHHEI ¢
JIBYXBSIPYCHBIMU JIOTIATKAMH

Pesxxumbl paboThI ra30TypOMHHBIX YCTAaHOBOK. Paboune pesKumMbl ra30TypOMHHBIX
ycTaHOBOK. MomtHocTH (pexumbl) ['TY



56. Pexxum X0110€TOr0 X012, PeXUMBI eperpy3ku. Junamuyeckue pexxumsl I TY: myckoBoi
PEXKUM, IEPEXOHBIE PEKUMBI. J[MHaAMUUYeckue xapakTepucTuku ['TY

57. Bonpocsl mog06us B TeOpuH TypOOMAIINH KaK arperatoB B I€JIOM, TaK U OT/IEIbHBIX
IIPOLIECCOB B HUX. [ eomeTpuueckoe nogodue

58. lunamuueckoe nogodue. Kuaematudeckoe mogodue. Kpurepuu, xapakrepusyroiiue
PEKUMBI pabOTHI TYpOUHBI

59. Cratnyeckue XapakTepUCTUKU ra30TYpOMHHBIX YCTAHOBOK. PACu€THBIE METO/IbI
MOCTPOCHUS XapaKTEPUCTUK TYpPOUHBI, OTHOCHUTENIbHAS CTETICHb MOBBILLICHUS JABJICHUS,
Oe3pa3MepHbIil pacxoj Bo3ayXa.

60. CoBMenieHHas XapaKTEPUCTUKA KOMIIpeccopa v TypOuHbI ofHOBaIbHOU [ TY.
OTHOCHUTENBHBIE PEKUMHBIE XapaKTEPUCTUKU OJHOBaJIbHOU ['TY

61. Pexxumpl mycka u octanoBku ['TY. UeTblpe OCHOBHBIX dTara mporecca mycka
onHoBasbHOU I'TY

62. lllTarHbIi 1 aBapuiiHbIN pexxuM ocTaHoBKH ['TY

63. CriocoObI perympoBaHus ra30TYpOUHHBIX YCTaHOBOK. /[Ba crioco6a perynupoBaHus
MotrHocTy ['TY: KomdecTBeHHBIN, KaueCTBEHHBIN

64. CpaBuenue 3(pPpeKTHBHOCTH ABYXBaJIbHOU U olHOBaNIbHOM ['TY Ha yacTUYHBIX
Harpy3kax. YTpaBlieHHE pabOTOH ra30TypOMHHBIX YCTAHOBOK

65. ABTOMaTH3UPOBAHHBIC CUCTEMBI YIIPABJICHHSI OCHOBHBIM M BCTIOMOTATEIbHBIM
ob6opynoBanueM (CAY). OcuoBHble pyHkiuu CAY

66. ['a30TypOrHHAas yCTaHOBKA KaK JBUTATeNb TEILIOBBIX dJeKTpocTaHIuil. CpaBHEeHHE
ra3oTypOMHHBIX YCTAHOBOK C APYTMMH TETUIOBBIMU JBUTATEIISIMU

67. Texanueckue u sKkcrTyaTannoHnusie qoctonncTsa ['TY mo cpaBaenuto ¢ [ITY.
Henocratku I'TY npu cpaBHennn ux c IITY

68. Texunyeckue TpeOOBAHUS K SHEPTETHUYECKUM ra30TYpOMHHBIM YCTaHOBKAM

69. XapaKkTepuCTHKN Ta30TYpOUHHBIX YCTAHOBOK U (DUPMBI, TIPOU3BOIAIIHNE Ta30TYpONHHBIC
YCTAHOBKHU. XapaKTEPUCTUKU OTAEIbHBIX COBpEMEHHBIX [ TY

O0pasen OuJieTa K 3k3aMeHy No AucuuIInHe «['a30TypOMHHbIE TeXHOJIOTHH
NMPOM3BOJACTBA YIEKTPUYECKON U TEIJIOBOM IHEPrumn»

'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA « TEIIVIOTEXHUKA U I'lJ[PABJIMKA"

Jucnunminaa «['a30TypOMHHBIC TEXHOJIOTHH MPOU3BOCTBA JJICKTPUYECKON 1
TEIJIOBOM JHEPIrUm»
Cemectp - 4

['pymma TIT-23m

BUJIET Ne 1

1. | Kamepa cropanus I'TY. [lepBudHbIi 1 BTOPUYHBIM, BO3IYX.
Cek1moHHas Kamepa CropaHus

2. | Hapyxnoe oxnaxaenue. [lapiuanbHbIid MOABO OXJIAXKIAIOMIETO areHTa M0 HEKOTOPOMY
CEKTOpY MPOTOYHOM YaCTH TYpOUHBI. 3arpauTeabHOe OXJIKICHUE

3. | Bompockl mogo6ust B Teopuu TypOOMAIITH KaK arperaTtoB B IEJIOM, TaK U OT/IEIbHBIX
mporieccoB B HUX. ['eomerpruueckoe mompooue

3aB. xadeapoit
«TennorexHuka M THAPABINKAY T.b.93upbaes




7.3 Tekymmii KOHTPOJIb

BOl'[pOCLI K NPAKTUIE€CKUM 3aHATUAM

1.PerenepatuBHsIii nuki bpaiitona.

2.JlpunnunuanbHas cxema ['TY, pabotaromieii mo pereHepaTHBHOMY LMKy bpaliToHa.
3aMKHYTBIC U Pa30MKHYThIE cXeMbl paboTer ['TVY.

3.IIpeobpazoBaHue 3HEPTUU B TYPOUHHOMN CTYIICHH.

4.Pabounii mporecc B TYpOMHHOM CTYIIEHH.

5.AxTuBHas 1 yucTo peakTuBHas. TypOuna. Kunemaruyeckas cTeneHb peakTUBHOCTH.
6.3aBUCUMOCTh BEJIMYMHBI IOJE3HOW ynenbHOM padorel mpoctoii I'TY ot crenenu
MOBBILICHUS J1aBJICHUSI.

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

8.KonctpykruBHas cxema ['TY ¢ pa3pe3HbIM BaJIoM U BHIHOCHOW KaMepOW CropaHus.
9.CxeMa KOHCOJIBHOTO POTOpa

10.Posnb TerioHOCHTENS B CUCTEMaX OXJIAXkIEHHUs 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»

Bugeodpuiabmbi:

- [TapoBoi korern;

- [TapoBble TYypOUHBI;

- TennooOMEHHUKH;

- Typ6una K-800-240;

- Posxwur xotia;

- ' pagupHu;

- Psizanckas ['POC

- Xabaposckas TOLI;

- DKCIUTyaTalusi 3HeproodJ0KoB;

- PaGora neasparopa;

- IlpuHnun paboThl JpIMOCOCA;

- [IpuHun paboTel 1EHTPOOEKHOTO HACOCA,
- MHOrocryneH4aTslii Hacoc;

- Hacoc ITHC-1,

- [TaporypOuHHas snexTpocTaHIus padoTaroas Ha yriie;
- [TapoBas TypOuHa;

- ['eHepaTop TEMIoCTaHIINN;

- l'unpaBnuueckas TypouHa



pnioxenne
MeToanyeckue yKa3aHusl 10 OCBOCHHIO 1M CHUILIUHbBI

«I'a30TypOMHHBIE TEXHOJIOTMH MPOU3BOICTBA JIEKTPUUYECKOI U TEII0BOM
IHEPrum»

1. Meroauueckue yKa3zaHusi JAJsi OOy4alOIIUXCSl MO IUIAHHPOBAHUIO U
OpraHu3anyvu BpeMeHH, He0OX0AMMOro AJIsl OCBOEHHS TUCHUILIUHBI.

N3ydyeHne pexkoMeHAyeTcs HadaTh C O3HAKOMJICHHsI C paboyeil mporpammont
JTUCHUIUIMHBL, €€ CTPYKTYPOH U cojiepKaHueM pa3ienioB (Moayieit), GOHIOM OIEHOYHBIX
CPEACTB, 03HAKOMHUTHCS C Y4€OHO-METOIMYECKUM M HH(OPMAIMOHHBIM ObOecreueHueM
JUCIUIUIAHBL.

JucuummuHa «['a30TypOHMHHBIE TEXHOJOTMM IPOU3BOACTBA 3JIEKTPUUYECKON U
TEIJIOBOM DHEPrHMM» COCTOUT W3 7 CBSI3aHHBIX MEXIY COOOI0 TeM, 00eCHeuHBAIOIIUX
MOCIICI0BATEIFHOE U3YUICHHUE MaTepraa.

OOyuenne 10 qucuuIUiMHE «['a30TypOMHHBIE TEXHOJIOTUU MPOM3BOACTBA
ANMEKTPUUICCKON U TETUIOBOM SHEPTUN» OCYIIECTBIICTCS B CICIYIOMNX (hopMax:

1. AynutopHbie 3aHATHS (JSKIUHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHas paboTa CTyAcHTa (MMOATOTOBKA K JICKIUSAM, MPAKTUICCKUM/
IPAaKTUYECKUM  3aHATHAM, TecTam/pedeparam/noknaaam/acce, W HHBIM  (popMam
MMMCbMEHHBIX Pa0OT, BBINOJIHCHUE aHAM3a KEWCOB, WHIWUBUAYAIbHAS KOHCYJIBTALUS C
MpernoaBaTenem).

3. WHrepakTuBHBIE (OPMBI TMPOBENCHUS 3aHATHH (KOJUIOKBHYM, JICKIIHS-
JUCKYyCCHUS, TPYIIOBOE pelieHue Keiica u Ap. GopMbl).

Y4eOHbI MaTepuan CTPYKTYPUPOBAH M M3YYCHUE TUCITUIUIMHBI TPOU3BOIUTCS B
TEMaTHYeCKOH IMocneqoBarenbHoCcTU. KaxkqoMy mpakTudeckoMy/ CEMHHAPCKOMY 3aHSTHIO
¥ CaMOCTOSITEIbHOMY HW3YYCHHIO MarepHalia MpPEeIIIeCTBYET JIEKIHS IO JAHHOW TeMe.
OOyuaromuecs caMOCTOSITENNFHO MPOBOAST MPEIBAPUTEIBHYIO MOATOTOBKY K 3aHSATHIO,
MPUHUMAIOT aKTUBHOE M TBOPYECKOE YYacTHE B OOCYXKICHUU TEOPETHUCCKHX BOIPOCOB,
pa3zbope mpoOJIEMHBIX CUTyallMid M MOMCKOB IMyTed uX pemeHus. MHorue mnpoOiemsl,
M3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIM XapakTep, 4YTO MPEAroaraeT
WHTEPAKTUBHBIN XapaKTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPUMepax.

Onucanue MOCJIEIOBATEIbHOCTH JIEeUCTBUN

oOyuJarorerocs:

[Ipn wm3ydeHun Kypca CcClieyeT BHHMATEIBHO CIyIMaTh W KOHCIEKTHPOBATH
MaTepuai, U3JaraeMblii Ha ayJJUTOPHBIX 3aHATUAX. J[J1s ero moHuMaHus U KaueCTBEHHOTO
YCBOCHHS PEKOMEHTYETCS CIISAYIOMIAs TOCIeI0BATEIIBHOCTD JICHCTBU:

1. [locne oxoHuUaHUs y4YEOHBIX 3aHATHH JUIS  3aKpeluieHuss MaTepuana
MPOCMOTPETh W OO0AYMaTh TEKCT JICKIMH, IPOCITYIIAHHOH CEeTOaHs, pa3o0parh
paccMotpenHble mpuMepsl (10 — 15 MunyT).

2. Ilpu TTOATOTOBKE K JICKIIUU CIIEAYIONIETO JHS MOBTOPUTH TEKCT IMPEIbLIyIIeH
JICKITHH, TIOJyMaTh O TOM, Kakast MOKeT ObITh ciieayronias Tema (10 - 15 munyr).

3. B TedeHne Henmenu BBHIOpATh BpeMs IS pabOTHI C JIMTEPATypol B OMOJIIMOTEKE

(mo 1

qacy).

4. Tlpu mnoAroToBKE K HIPAKTHYECKOMY/ CEMHUHApCKOMY 3aHATHIO TOBTOPUTH
OCHOBHBIC TIOHSATHSA IO TEME, W3YYUTh NPUMEPHI. Pernas KOHKPETHYIO CHUTYyaluio, -
MpEeABAPUTENIBHO TOHATh, KAaKOM TEOPETUYECKH MaTepuan HYKHO HCIOIb30BaTh.
HameTtuTs mnan pemieHus, momnpoOOBaTh Ha €ro OCHOBE PeUmuTh 1 - 2 MpaKkTUYECKue
cutyauuu (71a0.paboTsl).

2. MeToanyeckue ykazaHus 1o padore o0y4awiumuxcsi BO BpeMsi PpoOBeIeHUs

JIEKIUIA.



Jlexkiuu Aa0T OOy4arOUUMCSl CHUCTEMATHU3MpPOBaHHBbIE 3HAHMS MO JUCIUILIMHE,
KOHIICHTPUPYIOT MX BHHMMaHHE Ha HauOoJiee CIOXKHBIX M BaXXHBIX Bompocax. Jlekuuu
OOBIYHO M3JIAraloTcsi B TPAJUIMOHHOM WJIM B MpoOJeMHOM ctuiie. s cTyAeHTOB B
OONBIIMHCTBE clyyaeB B MpoOiemMHOM crtujie. IIpoOiaeMHBbIH CTHIB  TO3BOJISET
CTUMYJIMPOBATh AKTUBHYIO IMO3HABATEIbHYIO JIEATEIHHOCTh O0yUYaAIOUINXCA U UX UHTEpEC
K  JMCLUUIUIMHE, dopMHpOBaTE  TBOPYECKOE  MBIIUICHUE, npuberaThb K
MIPOTUBOMNOCTABICHUSM U CPaBHEHMSIM, JAellaTh 00OOIIeHHs, aKTUBU3UPOBATh BHUMAaHHE
00y4aroImuxcs MyTeM MOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, OOMIPSTH AUCKYCCHIO.

Bo BpeMs IJIEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIIEKTHPOBAaHHUE
yuyeOHOro Marepuajia, oOpaliaTh BHUMaHME€ Ha (DOPMYJIUPOBKM U  KAaTETOPHH,
PacKpbIBAIOIINE CYTh TOTO WM MHOTO SIBJICHUS, UJIU MPOIECCOB, BHIBOBI U MPAKTUYECKUE
PEKOMEHIALINH.

KoHcnekr sekiuu jydiie noapa3aesTh Ha MyHKTHI, COOII0/1as KPaCHYIO CTPOKY.
OroMy B OONBIIOW CTeMeHH OYAYT CIOCOOCTBOBaTH BOIPOCHI IUIAHA JICKIIUH,
npeaioXKeHHble npenoaasarensm. Crenyer oOpamiaTh BHUMaHHE HA aKIEHTHI, BHIBOABDI,
KOTOpBIE JeNaeT MpernojaBareib, OTMe4as HauOosee BaKHbIE MOMEHTHI B JIEKLIMOHHOM
MaTepuasne 3aMe4aHusIMHU
«BAXHOY», «XOPOIIO 3aIOMHUTH» U T.I. MOXKHO JeNaTh 3TO U C MOMOIILI0 Pa3HOIBETHBIX
MapKepOB WIH PYYEK, OTICPKUBASI TEPMHUHBI U OTIPEICICHUSI.

[lenecooOpa3Ho pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHU, abOpeBuaTyp u
cuMBoJIOB. OiHAKO MpHU JanbHeWel padoTe ¢ KOHCIEKTOM CHUMBOJIbI JIy4llle 3aMEHUTH
OOBIYHBIMH CJIOBaMH JIsl OBICTPOTO 3PUTEIHHOTO BOCIIPUSATHUS TEKCTA.

Pabortast Hajg KOHCIEKTOM JIEKIMH, HEOOXOIUMO HWCIIOJIb30BaTh HE TOJIBKO
OCHOBHYIO JIUTEPATYpPY, HO U Ty JHUTEPATypy, KOTOPYIO JOMOJHUTEIHLHO PEKOMEHIOBAI
npernojaBaTens. VIMEHHO Takas cepbe3Has, KpOIOTIHBas padoTa ¢ JEKIHOHHBIM
MaTepUajIoM MO3BOJIUT TITyOOKO OBIIAIETh TEOPETUUECKUM MaTEPHATIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBIL.

3. Meroanueckne  yka3aHusi 00y4yalIMMCsi 10  NOATOTOBKe K
NPaKTHYECKHM/CEMHUHAPCKUM 3aHATHSAM.

Ha nmpakTuyeckux/CeMHHapCKUX 3aHATHUAX NPHUBETCTBYETCS] aKTHBHOE y4yacTHE B
OO0CYXXJIEHUM KOHKPETHBIX CHUTYyallUi, CIIOCOOHOCTh Ha OCHOBE IIOJIYYEHHBIX 3HaHUN
HaxoauTh Haubosiee 3(PEeKTUBHBIC PELICHUs MOCTABICHHBIX MPOOJIEM, YMETh HAXOAUTh
MOJIE3HBIN TOMOJHUTEIbHBIIMATEPHAIT ITO TEMATHUKE CEMUHAPCKUX 3aHITUH.

CryneHTy pekoMeHAyeTcs CleAylollas cXeMa IOATOTOBKM K CEMHUHApCKOMY

3aHSTHIO:

1. O3HakomyleHHE C IUTAHOM HPAKTUYECKOT0/CEMUHAPCKOTO 3aHATHUS, KOTOPBIi
OTpaXXaeT cojepKaHUETPEJI0)KEHHON TEMBI;

2. [IpopaboTaTh KOHCHEKT JIEKIINA;

3. [IpounTaTh OCHOBHYIO H JOMOJTHHUTEIBHYIO JTUTEPATYPY.

B mpomecce mOAroTOBKM K MPAaKTHMYECKUM 3aHATHUAM, HEOOXOIUMO OOpaTUTh
0co00e BHUMaHuEe Ha CaMOCTOSTEIbHOE M3yuyeHUE PEeKOMEHJO0BaHHOU nuTeparypsl. [Ipu
BCEHl MOJIHOTE KOHCIIEKTUPOBAHMS JICKIIMM B HEM HEBO3MOXKHO M3JI0KHTH BECh MaTepHal
u3-3a JMUMHUTa ayIUTOPHBIX 4acoB. [loaToMy camocrosiTenbHas paboTa ¢ yueOHMKaMu,
y4eOHBIMM  TOCOOMSIMH, HAy4YHOM, CIPaBOYHOM  JIUTEpaTypoil,  MarepuaiaMu
nepuoanveckux u3naHuii u VHTepHera sBisercs Haubosee 3((HEKTUBHBIM METOJIOM
MIOJTyYCHHUS TOTIOTHUTENLHBIX 3HAHUH, TI03BOJISIET 3HAYUTEITFHO aKTHBH3HPOBATH MPOIIECC
OBIIaJIeHUsT HWHQOpMAIMEH, CIMocoOCTBYyeT Oojee TIIyOOKOMY YCBOSHHIO H3y4aeMOTo
MaTtepuaia, GopMHpPYeT y CTYAEHTOB OTHOILIEHHE K KOHKpeTHOW mpobieme. Bce HOBbIE
MOHATHUS TIO0 U3y4yaeMOH TeMe HeoOXOAMMO BBIYYHTh HAaW3yCTh M BHECTU B TJlOoccapui,
KOTOpBIH 11eJIeco00pa3Ho BECTH € CaMOro Havajla U3y4yeHus Kypca,

4. OTBETUTH HAa BOMPOCHI TUIaHA IPAKTHYECKOT0/CEMUHAPCKOTO 3aHSTHS;

5. BLITOIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBHIE 3a/IaHUS U 3aa4H;

7. Ilpu 3aTpyaHeHusx c(hopMyIHpOBATh BOIIPOCHI K MPENOJaBATENIO.

Pesynbrar Takoi paboThI TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOHO



OTBETUTh Ha TEOPETHYECKHUE BOMPOCHI MPAKTUKyMa, BBICTYyMaTh M YYacTBOBaTh B
KOJUIGKTUBHOM OOCYXXICHHH BOIPOCOB HM3y4aeMOW TEMBbI, TPABUIBHO BBITIOIHSATh
MPaKTUYECKHUE 3aJaHUsI W MHBIC 3aJIaHUs, KOTOPBIC JAIOTCSA B (POHJIEC OIICHOYHBIX CPENICTB
TACIUATUINHEL.

4, MeTtoanueckue yKa3aHus o0y4yaromumcst no OpraHu3auuu
CaMOCTOSITEJIbHOM Pa0dOThI.

Lenp opranu3anuy caMoOCTOATENBHON paboThl Mo AucuuIuiiHe «l a30TypOuHHBIE
TEXHOJIOTUU TPOU3BOJICTBA JJEKTPUUECKON U TEIUIOBOM SHEPrHH»- 3TO YriayOJeHHe U
pacupeHre 3HaHUW B 00JacTH METpPOJIOTHH; (OPMHpPOBAHHE HAaBBIKA W HHTEpEca K
CaMOCTOSITENIbHOM 1M03HABATEIbHON JESITEIbHOCTH.

CamocrosiTenbHas paboTa 00y4aronuXcsl sIBJASETCS BaKHEUILIMM BHJIOM OCBOCHUS
COJIep>KaHusl TUCUUIUIMHBI, MOJATOTOBKU K MPAKTUYECKUM 3aHSATHSAM U K KOHTPOJIHHOU
pabore. Croma e OTHOCATCS M CaMOCTOSTENbHOE YIIyOJICHHOE U3y4eHHE TeM
muctuminHel. CaMmocTosiTeNnbHast paboTa mpecTaBiIsieT co00il MOCTOSHHO AEHCTBYIONIYIO
CHCTEMY, OCHOBY 00Opa30BaTEIbHOTO IMPOLIECCa U HOCUT HMCCIEIOBATEIbCKHM XapakTep,
YTO MOCITYXHUT B OyAyIIeM OCHOBAaHHMEM JJIsl HAMMCAHUS BBIMTYCKHON KBATH(PUKAITMOHHOMN
paboThI, MPAKTUYECKOTO IPUMEHEHHUS TIOTYIEHHBIX 3HAHUH.

Opranuzaiys CcaMOCTOSTENIbHON paboThl 00Y4YaIOIIMXCS OPHEHTHUPYETCS Ha
aKTUBHbIE METO/IbI OBJIA/ICHUS 3HAHUSIMHU, PAa3BUTHE TBOPUYECKUX CIIOCOOHOCTEM, MEepexo
OT MOTOYHOTO K HHAMBHUIYATU3UPOBAHHOMY OOYYEHHIO, C Y4YeTOM MOTpPeOHOCTEH u
BO3MOXHOCTEW JJUYHOCTH.

[IpaBuibHasgs  OpraHu3anus  CaMOCTOATENBHBIX  Y4€OHBIX  3aHATHHA,  UX
CUCTEMAaTUYHOCTh, lelecoo0pa3HOe IUIAHUPOBaHHWE pabovyero BpPEMEHU I103BOJISIET
CTYJEHTaM pa3BUBaTh YMEHHs M HABBIKU B YCBOCHHH U CUCTEMAaTHU3AIMH MPUOOpETAeMBbIX
3HaHU#, 00ecrieynBaTh BHICOKHH YPOBEHBb YCIIEBAEMOCTH B MEPHOA O0yUEHUS, MMOIyIUTh
HABBIKU TOBBIIICHUSI TPOPECCUOHAIBHOTO YPOBHSI.

[ToaroroBka K MpakTUYECKOMY 3aHATHIO BKIKOYAET, KpPOME IPOPAOOTKH KOHCIIEKTa
W Tpe3eHTallMd JEKIUH, TOUCK JUTepaTyphl (M0 PEKOMEHIOBAHHBIM CIHCKaM H
CaMOCTOSITENIbHO), MTOATOTOBKY 3arOTOBOK JUIsl BBICTYIUIEHUH MO BOIPOCAaM, BHIHOCHMBIM
Ui 0OCYXKAEHUsl MO KOHKpeTHON Teme. Takue 3aroToBKM MOTYT BKJIIOYaTh LMTATH,
(bakThl, COMOCTaBICHHUE PA3IMYHBIX MO3UIUI, cOOCTBEHHBIE MbICHH. Ecinum mpobiema
3aMHTepecoBaia 00y4yaroIIerocs,0H MOKET MOJArOTOBUTE pedepar U BHICTYNUTh C HUM Ha
MpPaKTUYECKOM 3aHATHUU. [IpakTHueckoe 3aHATHE - 3TO, MPEXIE BCEro, AMCKYCCHS,
00CyX/leHUe KOHKPETHOH CHUTyalluu, TO €CThb HpeAroiaraeT yMeHHEe BHHUMATEIbHO
CIIyIIaTh WIEHOB MaJION TpYINIBl U MOJEpaTopa, a TaKXKe CTapaThCs BbICKA3aTh CBOE
MHEHHE, BbICKa3bIBaTh COOCTBEHHbIE U U NPEJIOKEHHSI, YTOUHATHHU 33aBaTh BONPOCHI
KOJIJIETaM 10 00CYKICHHIO.

[Ipy moAroTOoBKE K KOHTPOJBHOW paboTe OO0ydarouuiics IOKEH MOBTOPSTH
MPOMICHHBIA MaTepHuall B CTPOTOM COOTBETCTBUU C Y4€OHOH MPOTpaMMOM, HMCIIOIb3Ys
KOHCIEKT JIEKIMH W JIUTepaTypy, PpEKOMEHIOBaHHYIO mpenogasateneM. [lpu
HEO0OXOJIMMOCTH MOXHO OOpaTUThCA 3a KOHCYJbTallue€l W METOAMYECKOH MOMOIIBI0 K

MPEeroaaBaTelIio.
CamocrosiTenpHas paboTa peanu3yercs:
— HENOCPEICTBEHHO B TMPOIECCe ayaUTOPHBIX 3aHATHH - Ha JICKIHSAX,

MIPAKTUYECKHUX 3aHATHSX;
— B KOHTakTe C IMpernojaBaTelieM BHE PAMOK PAacIUCaHUs - Ha KOHCYIbTAIUSIX TI0
Y4eOHBIM BOTIPOCaM, B XOJIe TBOPYECKUX KOHTAKTOB, NMPH JTUKBUIAINH 3310JKEHHOCTEH,
TIPH BBITTOJIHEHUW UHIUBUTyabHBIX 3aJaHUH U T.1.
— B Oubnuorteke, 10Ma, Ha Kadeape MpH BHIIOJHEHUH 00y4YaroUMCs Y4eOHBIX U
MPAKTUYECKHX 3a]1a4.
Bunst CPC u kpuTepuu o1ieHOK
(mo 6amnbHO-peitTunroBoii cucreme [THTY, CPC orenuBaetcs B 15 6amioB)
1. Pedepar
2. Jloknang



3. DOcce
4. VYwyacTtue B MEPOIIPUATHIX

Tembr 111 camMOCTOSATENBbHON pabOTBI TPOMHMCAHBI B pabodeil mporpamme
JUACHUTUINHEL. O dexTuBHBIM CpEICTBOM OCYIIECTBICHUSA o0yyaromumcs
CaMOCTOSITENILHOM PalOTHI SBISIETCS DJIEKTPOHHAs HH(POPMAIMOHHO-00pa3oBaTeIbHas
cpella YHUBEPCHTETa, KOTOpas OOecleyrBaeT IOCTYN K Y4YeOHBIM IUIaHaM, pabodnm

MporpaMMaM JUCIHUIUIMH (MOJyJIeH), IPAKTHK, K U3AaHUSIM 3JIEKTPOHHBIX OMOIUOTEYHBIX
CUCTEM.
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