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1. DHepreTnyeckoe MalIMHOCTPOEHUE 1. 13.03.03
[Iporpamma MoJyssi COCTaBlIeHa aBTOPaMU:
Yuenasn
Ne n/m Pamuaust Hvs CTeleHb, Y4eHoe JloJzKHOCTD Hoapasaenenue
OT4ecTBO ’
3BaHHE
1 I'onomrymosa Bepa K.T.H., JOLEHT JOLEHT TypOuHbI U 1BUTATENN
HuxkomaeBHa
2 JIpiTkuH BukTop 0e3 yueHou Crapuuuit 3JIEKTPOTEXHUKHU
Bnagumuposug cTeneHu, 0e3 MPEINOJaBaTeNb
YYEHOTO 3BaHHS
3 ITasmrok Enena KaHaugaT JIOLIEHT TennosHepreTuku 1
IOpneBHa TEXHHYISCKHUX TEINIOTEXHUKHU
HayK, JIOLEHT
4 IInecnses Errenuit KaHIuIaT JlomeHT aBTOMATU3UPOBAHHBIX
AmnaronbeBH4 TEXHUYCCKHX ANEKTPUUECKUX CUCTEM
HayK, 0e3
YYEHOI0 3BaHUs
5 UYepnoBa Mapuna 0e3 yueHou Crapmmit TEIJIOBBIX AIEKTPUUECKUX
bopucoBHa cTereHu, 0e3 Mpeno/iaBaTelib CTaHIUMI
YYEHOTO 3BaHUS
CoryacoBaHo:

VYrpasienue o0pa3oBaTeIbHbIX MPOrpaMm

P.X. Tokapesa




1. OBIIAA XAPAKTEPUCTHUKA MOYJISI DHeprerudyeckoe 000py10BaHHEe TeNJIOBBIX
3JIEKTPOCTAHIIMIA

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopynes «OHepreTnueckoe o00pyI0BaHME TETUIOBBIX AJIEKTPOCTAHIIMID BKJIIOYEH B YYCOHBIN TUIaH
00pa3oBaTenbHON MPOTPaMMBI, PEaTU3yeMOM M0 CaMOCTOSITEIFHO YCTAHOBICHHOMY 0Opa30BaTEIHbHOMY
cranaapty (CYOC) YP®VY, u cocrout u3 aucuuiuiuH «KoTelbHble YCTaHOBKM W IMaporeHepaTOphbl
TEIJIOBBIX JJICKTPUUECKUX CTaHIUW», «TermaoMexaHnueckoe W BCIIOMOTaTeIbHOE O0OpYAOBaHHE H
TPyOOIIPOBOIBI TETUIOBBIX AJIEKTPUUECKUX CTaHIUI», « TypOUHBI TEIJIOBBIX U aTOMHBIX JJICKTPHUYECKUX
CTaHIUIY, «DNEKTPUUECKaAs YaCTh JICKTPOCTAHLHI», « OCHOBBI JICKTPUUYECKUX MalIuH». Moayib 1aét
CHUCTEMAaTUYECKOE H3JIOKEHHE BOIPOCOB YCTPOMCTBA OCHOBHOTO M BCIIOMOTATEIBLHOTO OOOpPYIOBaHUS
TEIJIOBOM CTAaHIIUU: KOTEJIbHOE, TYypOUHHOE 000pyI0BaHUE, BCIOMOTATEIbHBIE CHCTEMBI, DJICKTPUYECKas
yacTh AnekTpocTaHuud. OCBOGHHE MOIyJs OOECHeurBaeT Y4alleMycsi KOMIUIEKCHOE IOHUMAaHHe
Ha3HA4YEHUs, YCTPOICTBA U B3auMoieicTBUS 00opynoBanust TOC

1.2. CTpykTypa U 00beM MOAYJIAA

Ta6mmma 1
O0beM AUCUMIIIMH MOTYJIS
Ne " BCET0 MOAYJIl B 3a4YE€THBIX
Hepeqeﬂb AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA
n/n eINHHLAX
1 KoTtenbHble yCTaHOBKM M ITapOT€HEPATOPHI TEILIOBBIX
INEKTPUYECKUX CTAHIIUI 9
2 Temnmomexanndeckoe U BCIOMOTaTeIbHOE 000py0BaHUE U
TPYOOMPOBOIBI TETUIOBBIX ANEKTPUIECKUX CTAHITUN 7
3 TypOuHBI TETIIOBBIX U ATOMHBIX JIEKTPUUECKUX CTAHIIUN 6
4 DNeKTprUYEeCcKas 4acTh 3JIEKTPOCTAHIIUI 3
5 OCHOBBI JIEKTPUYECKUX MAIITUH 4
HNTOI'O no moxymto: 29

1.3.ITocsietoBaTeIbHOCTH OCBOEHHSI MOIYJISI B 00pa30BaTe/ILHOI MporpaMmme

IIpepekBU3UTHI MOAYJIsI He npenycmotpensl
ITocTpeKBH3UTHI M KOPEKBU3UTHI 1. Cucremsl 3HeprocHadXeHus OTpeduTeNnei
MOAYJIst 2. DddexTrBHAS KCIUTyaTAHsI © OCHOBBI

npoexktupoBanust TOC

1.4. Pacnipenesienne KOMIETEHIMI MO0 IWUCHUINIMHAM MOAYJIfA, IUIAHUPYeMble pe3yJbTaThl
00y4eHusi (MHAMKATOPBbI) 110 MOIYJIIO



Tabmumna 2

Ilepeyennb
Kox u HaumeHoBaHue Ili1anupyemble pe3yibTaThl 00yUeHUs
AMCUHMILINH
KOMIIETEeHIMHU (MHAUKATOPBI)
MOIYJIst
1 2 3

KorenbHbie OIIK-6 - Criocob6en 3-1 - IlepeuncnuTh OCHOBHBIE TApaMETPHI
YCTaHOBKH U BBITIOJIHATh HACTPOUKY (GYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO
[aporeHepaTopbl | TEXHOJOTUYECKOIrO 000py10BaHuUsl, 0OBEKTOB U IPOLIECCOB B cepe
TEIJIOBBIX o0opymoBaHus, OOBEKTOB | CBOEH MpOQeCCHOHATBHON ASSITENFHOCTU B
ANEKTPUUYECKUX U TIPOLIECCOB B cepe COOTBETCTBUM C UMEIOLIENCS TEXHUUECKON
CTaHLUU cBoel MpodecCuoHaNbHON | JOKyMEHTaIMen

NEITENBHOCTH IO
UMEIOIIENCS TEXHUYECKOU
JOKYMEHTaluu

3-2 - OOBSICHUTD MPUHIIMIIBI 1 OCHOBHbIE
MIpaBWJIa U METOJIbI HACTPOHKH
TEXHOJIOTUIECKOTO 000pyI0BaHMsI, 00BEKTOB U
MPoIIeCcCOB B cdepe cBoeH nmpodeccuoHaIbHOM
NEITEILHOCTH 10 UMEIOIIEHCST TEXHUYECKON
JOKYMEHTAIU!

V-1 - PerynupoBatb OCHOBHBIE IAPAMETPhI
(YHKIMOHUPOBAHUS TEXHOJIOTUYECKOTO
000pyI0BaHUs, 0OBEKTOB U MPOIIECCOB B chepe
CBOCH MpodeccuoHaIBHON NeATeThHOCTH B
COOTBETCTBUU C UMEIOLIEHCS TEXHUYECKON
JIOKYMEHTalUen

V-2 - OnpenensiTe OCHOBHBIE MMapaMeETPhI
(YHKIIMOHUPOBAHUS TEXHOJIOTUIECKOTO
o0opy10oBaHusI, 0OBEKTOB M MPOIECCOB B chepe
cBoel MpodecCHOHANTBHOMN NeTETbHOCTH IS
YCTAHOBJICHHS COOTBETCTBHUS MMECIOIIECHCS
TEXHUUYECKON JTOKYMEHTAINH

[1-1 - [IpoBOAUTH OpPTaHU3ALIMIO HACTPOUKH U
HaCTPOMKY TEXHOJIOTHYECKOTO 000pYI0BaHNUS,
00BEKTOB W MPOIIECCOB B chepe CBOCH
po¢eCCUOHAIBHON IEATEILHOCTH 110
HMMEIOIIEICS TEXHUYECKON TOKYMEHTAIIMU

I1-2 - OcymiecTBASTh KOHTPOIb COOTBETCTBHSI
UMEIOIIEHCS TEXHMYECKOW JIOKYMEHTAIH U
HEOOXOIUMYH KOPPEKTUPOBKY OCHOBHBIX
napaMeTpoB (pyHKIIMOHUPOBAHHS
TEXHOJIOTUYECKOTO 000py10BaHuUsI, 00BEKTOB U
mporeccoB B cepe croeit nmpodeccrnoHanbHOM
ACATCIIbHOCTHU

-1 - BHUMaTenpHO U OTBETCTBEHHO
OTHOCHUTBCSI K BBITIOJIHEHUIO TPeOOBaHUM
TEXHUYECKON JOKYMEHTAIMU




OIIK-7 - Criocoben
AKCILTyaTHPOBATh
TEXHOJIOTHYECKOe
obopyoBaHue,
BBIMOJIHATH
TEXHOJIOTUYECKUE
oreparum,
KOHTPOJIHPOBAThH
KOJINYECTBEHHBIC
KayeCTBEHHBIC TIOKA3aTEeNN
MOJy4aeMOil IPOIYKIUH,
MOKa3aTesy SHEPro- u
pecypcordhexkTuBHOCTH
MIPOU3BOJICTBEHHOTO
IIUKJIA U TIPOJIYKTAa,
OCYIECTBIISATh
METPOJIOTHUECKOE
obecrieueHue
MIPOU3BOJICTBEHHOMN
JeSITeITIBHOCTH

3-1 - OOBSICHUTH NPUHLIMI JICUCTBUS
OCHOBHOTO TEXHOJIOTHYECKOTO 000PYIOBAHHUS

3-4 - [lepeuyncIUThL OCHOBHBIE MTOKA3aTENIN
SHEPTO U pecypcodPhHEeKTHBHOCTH
MIPOU3BOJICTBEHHON JESTEIbHOCTH

V-1 - Onpenensats HE0OX0AUMOE
TEXHOJOTUYECKOe 000PYI0BaAHUE IS
BBINTOJIHCHUA TCXHOJIOTHYCCKUX OHepaHI/Iﬁ

V-2 - OueHNuTh COOTBETCTBUE BHIOPAHHOTO
TEXHOJIOTHYECKOTr0 000PyA0BaHUS U
TEXHOJIOTHYECKHX Ollepaluii HOpMaM U
npaBuiIaM O€30MacHOM 3KCILTyaTallly,
TE€XHOJIOTUYECKUM pErjlaMeHTaM U
UHCTPYKIHAM

V-4 - OnieHuBaTh C UCIIOJb30BaHUEM
KOJHNYECTBEHHBIX MJIM Ka4eCTBEHHBIX
MOKa3aTesIe COOTBETCTBUE XapAKTEPUCTUK
MOJTy4aeMOM MPOAYKIIUU YCTAHOBIIEHHBIM
TEXHUYECKUM TPEOOBAHUSM U (PUKCHPOBATH
OTKJIOHEHHUS

V-5 - OueHuBaTh ¢ UCHOJIL30BAHUEM
MOKa3aTeJie SHePro- u
pecypcodhPpekTUBHOCTH TapaMeTphbl
MIPOU3BOJCTBEHHOT'O LIMKJIA U IPOJIyKTa U
aHAJIN3UPOBATh OTKIOHEHUS

I[1-1 - IlognepxuBaTh B pouecce
MIPOU3BOJICTBEHHOH KCILTyaTalluy 3aaHHBIC
PEKUMBI TEXHOJIOTHICCKUX OTIepariuii U
napameTpsl paboThl HEOOXO0IUMOTO
o0opyoBaHus, 00€CTICUNBAIOIITHE
MIPOU3BOIUTEIILHOCTh M KAYECTBO MOJTy9aeMOn

MIPOTYKIIH

[1-2 - PaccuutbIBaTh OKa3aTeNH pecypco- U
9HEeprod(pPeKTUBHOCTH MPOU3BOJCTBEHHOTO
LHKJIA U TPOAYKTa

IIK-12 - CiocobeH
BBITIOJTHATH PACYeThI
TEIUIOBBIX,
THJIPaBIMYCCKHX,
a’pOTMHAMUYCCKUX
IIPOIIECCOB B
000pyI0BaHUU U
TPYOOIIPOBOTHBIX
chcTeEMax

3-1 - U3n0XUTh OCHOBBI TEOPUU TOPEHHUS
TOIJINBA




[TK-14 - Cnocoben
BEIOHpATH 000PyYIOBaHUE,
KOHTPOJIBHO-
U3MEpUTEINIbHbIE PUOOPHI,
apMarypy u
KOHCTPYKIIMOHHEIE
MaTCpuraibl 41 CO3AaHUA
OHECPTOUCTOYHUKOB U
CUCTEM DHEPTOCHAOKECHHS

3-1 - Caenatb 0030p U OOBIACHUTH IPUHLIUT
JeiicTBUSL 000PYI0BaHUs, KOHTPOJIBHO-
M3MEPUTENBHBIX IPUOOPOB, ApMATYPHI
SHEPrOMCTOYHUKOB U CUCTEM
HEPrOoCHAOKCHHUS

V-1 - ®opmyaupoBath TpeOOBaHUS K
MaTepuagam, CocTaBy 000pyIOBaHHUS,
KOHTPOJIbHO-U3MEPHUTENBHBIX TPUOOPOB,
apMaTypbl B 3aBUCUMOCTH OT UCXOTHBIX
JAHHBIX JUIsl IPOEKTUPOBAHUS

V-2 - IIpaBUIbHO HHTEPIIPETUPOBATH
3aBOJICKYIO MapKy 000pyIOBaHHUS,
KOHTPOJIbHO-U3MEPUTEIBHBIX IPHOOPOB,
apMatypbl

I1-1 - OcymiecTBUTh 0O00CHOBaHHBIN BHIOOP
KOHKPETHOTO SK3eMILIsIpa 000pYI0BaHUS [
obecrnievueHns 3a/laHHBIX TapaMeTpoB PaboThI
SHEPTrOMCTOYHHUKA U CUCTEMBI
HEPTOCHAOKEHHSI C YUETOM XapaKTEPUCTHK
MaTepuanioB U TEXHUKO-IKOHOMUYECKUX
nokazatTesei

[IK-15 - Cnocoben
TOTOBUTH IPOEKTHYIO
JTOKYMEHTAIHIO T10
OT/ICJIBHBIM Y3JIaM U
3IIEMEHTaM 000PYIOBaHUS
Y TIPUHIUITHAATBEHBIX
TEXHOJOTUYECKUX CXEM
9HEPrOMCTOYHHUKOB U
CHCTEM 3HEProcHaOKEeHHS

3-1 - [IpuBecTy ¢ UCHOJIB30BAHUEM
npodeccrnoHanbHON TEPMUHOJIOTUU TPUMEPDI
3JIEMEHTOB KOHCTPYKIIUU 000pY/10BaHUS,
3JIEMEHTOB CXEM SHEPrOUCTOYHUKA UITU
CUCTEMBbI DHEPrOCHAOKEHUS

VY-1 - ®opmynupoBaTh TEXHUUECKOE WU
CXEMHOE pelIeHne rpapuuecKuMu CpeCTBaMU

V-2 - [IpaBUIBHO UHTEPIPETUPOBATH
0003HAYECHHE HIIEMEHTOB HAa TEXHOJOTMYECKUX
CXeMax

V-3 - UneHTuhUIMpoBaTh Ha YepTekax y3Jbl,
3JIEMEHTBHI, YaCTH 000PY0BAHUS
SHEPrOMCTOYHUKOB

[1K-16 - Cnocoben
MOAJEPKUBATH
MPOEKTHBIN PEXKUM
paboThl SHEPrOUCTOUHUKA
U CUCTEMBI
SHEProcHA0KEHUS
CPEICTBAMU CHCTEMBI
KOHTPOJIS U
aBTOMAaTH3UPOBAHHOTO
ynpaBJiieHus, 1100
BPYYHYIO 110 TIOKa3aHUSAM

3-2 - [IpuBecTy ¢ UCHOJIB30BAHUEM
npodeccnoHanTbHON TEPMUHOIOTHH U
OIMCAaHUs 33/IeCTBOBAHHBIX MPUOOPOB U
000py10BaHuUsl IPUMEPHI CITIOCOOOB
MOAJIEP>KaHUSI TEXHOJIOTUYECKUX MTapaMeTpOB

V-1 - IIpaBuabHO HHTEPIIPETUPOBATH
[I0OKa3aHUsI KOHTPOJIbHO-U3MEPUTEIIbHBIX
pubopoOB, YCTABOK, OJIOKUPOBOK, CUTHAJIOB

V-2 - UnentudunmpoBatb 000pyI0BaHHKE,
KOHTPOJIbHO-MU3MEPUTEIbHBIE TIPHOOPHI U




KOHTPOJIBHO-
M3MEPUTENBHBIX PUOOPOB

apMaTypy HEToCpeJCTBEHHO Ha OOBEKTE 1O €ro
MPUHIUIHAIBLHON TEXHOJIOTUYECKON cXeme

V-3 - OnpenensaTe NpaBUIbHbBIE AEHCTBUS 11O
KOPPEKTHUPOBKE peKrMa pabOThI
000pyI0BaHHUS C TOYKH 3pEHUsT O€3011aCHOCTH,
AKOHOMHUYHOCTH M SKOJIOTHYHOCTH PaOOThI
SHEPTOMCTOYHHKA U CUCTEMBI
SHEPTOCHA0KCHUS

I1-1 - Cuenats 000CHOBAHHBINA BEIBOJ O
COOTBETCTBUH peKHMa pabOTHI 000PYIO0BAHUS
HEPTrOMCTOYHUKA U CUCTEMBI
SHEProCHA0KEHUS PEKUMHON KapTe
TEXHOJIOTHYECKOT0 TIpoIiecca,
TEMIIEPaTypPHOMY IpadUKy TEIIIOBOH CETH

OCHOBEBI
INEKTPUUYECKUX
MAILUH

OIIK-6 - Criocoben
BBINOJIHATh HACTPOMKY
TEXHOJIOTUYECKOTO
o0opymoBaHus1, 0OHEKTOB
Y TIpOIIeccoB B cepe
cBoei mpodeccruoHaIbHON
JEeSITEITIBHOCTH TI0
HMMEIOLLEHCS TEXHUYECKOMN
JTOKYMCHTAIUH

3-1 - IlepedncnuTs OCHOBHBIE TapaMeTPhI
(YHKIIMOHUPOBAHUS TEXHOJIOTUYECKOTO
000pyI0BaHuUsl, 0OBEKTOB U MPOLIECCOB B cepe
cBoel MpodecCHoHaNbHOM NesITeTbHOCTH B
COOTBETCTBUU C UMEIOLIENCS TEXHUYECKON
JOKYMEHTalUen

3-2 - OOBSICHUTD MIPUHILIMIIBI 1 OCHOBHbIE
MIPaBWJIa U METOJIbI HACTPOHKH
TEXHOJIOTHYECKOTO 000PyI0BaHHUsA, 00BEKTOB 1
MpoIIeccoB B cdepe cBoeH nmpodeccnoHaaIbHOM
NEITEILHOCTH 10 UMEIOIIEHCST TEXHUYECKOU
JOKYMEHTAII!

V-1 - PerynupoBaTtbh OCHOBHBIE TApAMETPhI
(YHKIIMOHUPOBAHUS TEXHOJIOTUYECKOTO
000pyI0BaHUs, 0OBEKTOB U MPOIIECCOB B chepe
cBOCH MpodeccuoHABHON NeATeThHOCTH B
COOTBETCTBUU C UMEIOLIEHCS TEXHUYECKON
JOKYMEHTalUen

V-2 - OnpenensiTb OCHOBHBIEC MapaMETPhI
(GYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO
o0opyaoBaHus1, 00BEKTOB U MPOLIECCOB B cepe
cBOeH nmpodeccruoHalbHOM NeATeTbHOCTH IS
YCTaHOBJICHHSI COOTBETCTBUS UMEIOIIEICS
TEXHUUYECKOH JTOKYMEHTAINH

[1-1 - [IpoBOAUTH OPTaHHU3ALIUIO HACTPOUKH U
HaCTPOMKY TEXHOJIOTHYECKOTO 000PYI0BaHNUS,
00BEKTOB U MPOLIECCOB B chepe CBOEH
po¢eCCUOHANBHON NEATEILHOCTH 110
HMMEIOIECS TEXHUYECKON TOKYMEHTAIINN

I1-2 - OCYH_ICCTBJ'IHTB KOHTPOJIb COOTBECTCTBUA
HMEIONMIEHCS TEXHUYSCKOM JOKYMCHTallUU U




HEOOXOIUMYHO KOPPEKTUPOBKY OCHOBHBIX
napaMeTpoB (pyHKIIMOHUPOBAHHS
TEXHOJIOTHYECKOTO 000py10BaHMsI, 00HEKTOB U
MpoIeccoB B cepe croeit nmpodeccrnoHaIbHOM
JeSITeTIBHOCTH

-1 - BauMmaTenbHO U OTBETCTBEHHO
OTHOCHUTBCSI K BBITIOJIHEHUIO TPeOOBaHUI
TEXHUUYECKOHN JTOKYMEHTAINH

OIIK-7 - Criocoben 3-1 - OOBSCHUTD IPUHLMI JEHCTBUS
9KCILTYyaTUpOBAThH OCHOBHOT'O TEXHOJIOTUYECKOTO 000PYJOBAHUS
TEXHOJIOTUYECKOe

3-3 - XapakTepu3oBaTh CIIoCOObI
o0opyioBaHue,

METPOJIOTHYECKOT0 00ecredeHus
BBITIOJIHATh -

IIPOM3BOJICTBEHHOH J1E€ATEILHOCTH, KOHTPOJIS
TEXHOJIOTUYECKHE

KOJINYECTBEHHBIX U KaUECTBEHHBIX
olepawuy, . .

MOKa3aTresel noly4aeMoi NpoayKIHN
KOHTPOJIMPOBATh
KOJIMYECTBEHHBIC U 3-4 - [lepeuncianTb OCHOBHBIE TIOKAa3aTENIN

Ka4eCTBEHHBIC TIOKA3ATENN | SHEPTo U pecypcodrhHEeKTUBHOCTH
HOJIy4aeMOM MPOIYKIUH, | MPOU3BOACTBEHHOMN AEATEIHLHOCTH
NOKa3aTesIu YHEPro- U
pecypcodhpexTuBHOCTH
IIPOU3BOJICTBEHHOTO
LUKJIA U IPOIYKTa,

V-1 - Onpeaensth HEOOX0IUMOE
TEXHOJIOTHYeCKoe 000pyA0BaHuE IS
BBITTOJTHCHUS TEXHOJIOTHYECKUX OTICPALIHA

OCYyHICCTBIIATD V-2 - OueHUTh COOTBETCTBUE BHIOPAHHOTO

METPOJIOTHIECKOE TEXHOJIOTUYECKOTO 000PYAOBaHUS U

obecrieueHue TEXHOJIOTMYECKUX Ollepaluii HOpMaM U

IPOU3BOJCTBEHHOMU TIpaBHUIaM 6e30MacHOM KCILTyaTallHH,

ACATCIILHOCTH TEXHOJIOTMYECKUM PETIIAMEHTaM U
MHCTPYKLUAM

V-4 - OneHuBaTh C UCITOJb30BaHUEM
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX
MOKa3aTese COOTBETCTBUE XapAKTEPUCTUK
MOJIy4aeMOM NPOAYKIUU YCTAHOBIIEHHBIM
TEXHUYECKUM TPeOOBaHUSM U (PUKCHUPOBATH
OTKJIOHEHHUS

V¥-5 - OueHuBaTh C HCTIOIB30BAHUEM
ITOKa3aTesel SJHEPro- U
pecypcorhPEeKTHBHOCTH TTapamMeTPhl
IIPOM3BOJICTBEHHOTO LIMKJIA ¥ MPOAYKTa U
aHAJIM3UPOBATh OTKJIOHEHUS

VY-6 - Onpenensats onTUMaIbHbIE CIOCOOBI
METPOJIOTHYECKOTO COMPOBOXKICHUS
TEXHOJIOTMYECKHUX MPOLECCOB

II-1 - [lognepxxuBath B mpouecce
HpOHSBOHCTBGHHOfI OKCILTyaTaluu 3aJaHHbIC
PEKUMBI TEXHOJIOTHYECKUX ONIEPaluil U




napamMeTpbl paboThl HEOOXOAUMOTO
00opyoBaHus1, 00ECTICUUBAIOIIINE
MIPOU3BOIUTEIILHOCTh M KAYECTBO MOJTydaeMOn
MIPOYKIIMHU

[1-2 - PaccunuTthiBaTh MOKa3aTelId pecypco- U
3HEeprod3(pPeKTUBHOCTH MPOU3BOJCTBEHHOTO
LUKJIA ¥ IPOJTyKTa

I1-3 - [IpoBecTu AMArHOCTUKY HEMOIAI0K U
OIIpEAEIUTH CIIOCOOBI pEMOHTA
TEXHOJIOTUYECKOTO 000pY10BaHHS

[1K-14 - Cnocoben
BBIOMPATh 00OpPYIOBaHUE,
KOHTPOJILHO-
U3MEPUTENbHBIC TPUOOPHI,
apMaTypy u
KOHCTPYKIIMOHHBIE
MaTepHabl U CO3aHMs
SHEPrOMCTOUYHUKOB U
CHCTEM 3HEProCHAOKEHHS

3-1 - Cnenath 0030p ¥ OOBSCHUTH MPUHITUTIT
JEHCTBUS 000PYA0BaHMS, KOHTPOJIBHO-
M3MEPUTENIbHBIX TPUOOPOB, ApMaTyPHI
SHEPTOMCTOYHHKOB U CUCTEM
HHEProCHA0KEHUS

VY-1 - ®opmynupoBaTh TpeOOBaHUS K
Marepuaiam, CoOCTaBy 000py/10BaHMUs,
KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOOPOB,
apMaTypbl B 3aBUCHMOCTH OT UCXOTHBIX
TAHHBIX JIJISl IPOSKTUPOBAHHS

V-2 - [IpaBUiIbHO UHTEPIPETUPOBATH
3aBOJICKYIO MapKy 000pyAOBaHuUs,
KOHTPOJIbHO-U3MEPHUTEIBHBIX TPUOOPOB,
apMaTypsl

V-3 - Mcnonb3oBaTh CBOKCTBA
KOHCTPYKIOMOHHBIX U 3JICKTPOTCXHUYCCKUX
MaTEepHAJIOB B pacueTax mapamMeTpoB U
pPEXUMOB 00BEKTOB PO(ECCUOHATILHOM
JeSITeTbHOCTH

I1-1 - OcyuiecTBUTH 0OOCHOBAHHBIN BBIOOP
KOHKPETHOTO 3K3eMILIsApa 000py10BaHUs IS
o0ecrieyeHns 3aJJaHHbIX TapaMeTPOB PadOTHI
HSHEPrOMCTOYHUKA U CUCTEMBbI
SHEPrOCHAOKEHUS C YUETOM XapaKTEPUCTUK
MaTEepHAJIOB U TEXHUKO-IKOHOMHYECKUX
IIOKa3aTesnen

I1-2 - BeiOupaTh 2JIEKTPOTEXHUIECKOE
000py10BaHUE U KOHTPOJIbHO-U3MEPUTENIbHbIE
puOOPHI, UCIIONB3YSI METO/IbI aHATIU3a U
MOJIETTUPOBAHUS AJIEKTPUUECKUX Lenel u
ANEKTPUYECKUX MAIINH

[1K-15 - Cmocoben
TOTOBUTH HpOGKTHyIO
Z[OKYMeHTaHI/HO 10
OTOCIIBHBIM y3J'IaM nu

3-1 - IIpuBecTu ¢ UCIIOJI30BAaHUEM
npodeccHoHATEHON TEPMUHOJIOTUHU TIPUMEPHI
3JIEMEHTOB KOHCTPYKIIMH 000pYIOBaHUS,




3JIeMEHTaM 000PYI0BaHUS
W NPUHOUITAATIbHBIX
TEXHOJIOTHYCCKHUX CXEM
OHCPrOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOXKECHHS

3JIEMEHTOB CXEM SHEPTOUCTOYHHUKA WU
CHCTEMBI YHEPTOCHAOKEHUS

V-1 - ®opmynrupoBaTh TEXHUYECKOE WU
CXEMHO€ pelieHne rpaduyecKuMu CpecTBaMu

V-2 - IIpaBUabHO HHTEPIIPETUPOBATH
0003HaYCHHE HIIEMEHTOB Ha TEXHOJOTHUECKUX
cxemax

[1IK-16 - Cnocoben
MOAJIEPKUBATh
MPOEKTHBIN PEXKUM
paboThl SHEPrOUCTOUHHUKA
U CUCTEMBI
SHEPrOCHAOKECHHUS
CpEICTBAMU CHCTEMBI
KOHTPOJIS U
aBTOMAaTH3UPOBAHHOT'O
yTnpaBJieHus, 1100
BPYYHYIO 110 TIOKa3aHUSAM
KOHTPOJILHO-
U3MEPUTENBHBIX TPUOOPOB

3-2 - [IpuBecTy ¢ UCMOJIB30BAHUEM
npodeccuoHaNTbHON TEPMUHOIOTHH U
OIHCAaHUs 33/IeHCTBOBAaHHBIX IPUOOPOB U
000pyI0BaHuUsl IPUMEPHI CIIOCOOOB
MOAJIEP>KaHUSI TEXHOJIOTUYECKUX MTapaMeTpOB

V-1 - IIpaBuabHO HHTEPIIPETUPOBATH
II0OKa3aHUsI KOHTPOJIbHO-U3MEPUTEIIbHBIX
pubopoOB, YCTABOK, OJIOKMPOBOK, CUTHAJIOB

V-2 - UnentudunmpoBatb 000pyI0BaHKE,
KOHTPOJIBbHO-MU3MEPUTEIbHBIE TIPHOOPHI U
apMaTypy HEIoCpEJICTBEHHO Ha OOBEKTE 1O €ro
MPUHIUIHATIHLHON TEXHOJIOTHIECKON CXeMe

V-3 - Onpenensats NpaBUIbHbIE JEHCTBUS T10
KOPPEKTUPOBKE PEeXKHMa pabOThI
000pyIOBaHUs C TOYKH 3pCHHs 0€30MaCHOCTH,
KOHOMHUYHOCTH U 3KOJIOTHYHOCTH PabOThI
JHEPrOUCTOYHUKA U CHCTEMBI
HEPrOoCHAOKCHHUS

I1-1 - Chenate 000CHOBAHHBINA BBIBOJ O
COOTBETCTBUH PEKHUMA padOTHl 000PYI0BAHHUS
SHEPTOMCTOYHHKA U CUCTEMBI
SHEPrOoCHAOKEHUS PEKUMHOMN KapTe
TEXHOJIOTMYECKOT0 IpoLecca,
TEeMIIepaTypHOMY IpaduKy TEIIIOBOM CeTH

TenmoMmexaaudec
KO€ U
BCIIOMOTaTeIbHOE
obopynoBaHue u
TPyOOIIPOBOIBI
TEIUIOBBIX
AIEKTPUICCKUX
CTaHIINH

OIIK-6 - Criocoben
BBITIOJTHATH HACTPOUKY
TEXHOJIOTHIECKOTO
o00opy10BaHus, 00bEKTOB
1 TIPOIIECCOB B cepe
cBoel mpodeccruoHanTbHON
JeSITeIbHOCTH T10
UMEIOIENCI TEXHUYECKOU
JOKYMEHTaIluu

3-1 - [lepeuncauTh OCHOBHBIE MTApaMETPhI
(YyHKIMOHUPOBAHMSI TEXHOJIOTHYECKOIO
o0opyIoBaHus, 00BEKTOB M MPOIECCOB B chepe
cBoel poecCHOoHaTbHOMN ACATEIHHOCTH B
COOTBETCTBUU C UMEIOIIECUCS TEXHUYECKOI
JIOKyMEHTaluen

3-2 - OOBSICHUTDH IPUHIIMIIBI U OCHOBHBIE
MIpaBUJIa U METO/IbI HACTPOUKH
TEXHOJIOTUYECKOTO 000py10BaHMsI, 00BEKTOB U
poreccoB B cepe croeit nmpodeccrnoHanbHOM
NEeSATEIbHOCTH 110 UMEIOIIEHCS TEXHUYECKOU
JTOKYMEHTau!
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V-1 - PerynupoBaTrb OCHOBHBIE TApaMETPhI
(YHKIMOHUPOBAHUS TEXHOJIOTUIECKOTO
000pyI0BaHUs, 0OBEKTOB U MPOIIECCOB B cepe
CBOCH MpodeccHOHAIBHON NeATeThHOCTH B
COOTBETCTBUU C UMEIOLIEHCS TEXHUIECKON
JIOKYMEHTaluen

V-2 - OnpenensiTb OCHOBHBIEC MMapaMETPhI
(YHKIIMOHUPOBAHUS TEXHOJIOTUYECKOIO
o0opyaoBaHus1, 00BEKTOB U MPOLIECCOB B cepe
cBoel MpodeccuoHaNbHOM AesTeTbHOCTH IS
YCTQHOBJICHHSI COOTBETCTBUS UMEIOLIEHCS
TEXHUYECKOH TOKYMEHTALuU

[1-1 - ITpoBOANTH OPraHU3AINIO HACTPOUKHU U
HAaCTPOMKY TEXHOJIOTHYECKOTO 000PYI0BaHNUS,
00BEKTOB U MPOLIECCOB B chepe CBOEH
po¢eCCUOHAIBHON IEATETLHOCTH 110
HMMEIOIEUCS TEXHUYECKON TOKYMEHTAIMN

I1-2 - OcymiecTBIATh KOHTPOJIb COOTBETCTBUS
UMEIOLICHCS TEXHUYECKON TOKYMEHTAIIHU 1
HEOOXOIMMYI0 KOPPEKTUPOBKY OCHOBHBIX
napameTpoB (yHKIIMOHUPOBAHUS
TEXHOJIOTUYECKOTO 000py0BaHMsI, 00BEKTOB U
poIeccoB B cepe croeit nmpodeccrnoHalbHOM
JEATEILHOCTH

-1 - BaumaTenbHO U OTBETCTBEHHO
OTHOCHUTBCSI K BBITIOJTHEHUIO TPeOOBaHUI
TEXHUYECKON JOKYMECHTAIIIH

OIIK-7 - Criocoben
AKCILTyaTHPOBATh
TEXHOJIOTHYECKOe
obopyoBaHue,
BBIMOJIHATH
TEXHOJIOTUYECKUE
orepanum,
KOHTPOJIHPOBAThH
KOJIMYECTBEHHBIC
KayeCTBEHHBIC TIOKA3aTeNN
MOJy4aeMOi IPOTYKIUH,
MOKa3aTes YHEPro- u
pecypcorhhexkTuBHOCTH
MIPOU3BOJICTBEHHOTO
IIUKJIA U TIPOJIYKTAa,
OCYILECTBIISATh
METPOJIOTHUECKOE
obecrnieueHue
MIPOU3BOJICTBEHHOMN

TSI TeTbHOCTH

3-1 - OOBSICHUTD IPUHIIMIT JEHCTBUS
OCHOBHOTO TEXHOJIOTUYECKOTO 000PYIOBAHHUS

3-4 - [lepedyncIUTh OCHOBHBIE MTOKA3aTEIIN
SHEPTO U pecypcodPhHEeKTHBHOCTH
MIPOU3BOJICTBEHHON JESTEIbHOCTH

V-1 - Onpenensatb HE0OX0AUMOE
TEXHOJOTUYECKOE 000PYI0BaAHUE IS
BBIMMOJIHCHUSA TCXHOJIOTHYCCKUX OHepaL{I/Iﬁ

V-2 - OueHUTh COOTBETCTBUE BHIOPAHHOTO
TEXHOJIOTHYECKOTr0 000PyA0BaHMS U
TEXHOJIOTHYECKHX Ollepaluii HOpMaM U
IpaBUiIaM Oe30MacHOM 3KCILTyaTallly,
TE€XHOJIOTUYECKUM perjlaMeHTaM U
MHCTPYKLHAM

V-4 - OnieHuBaTh C UCIIOJb30BaHUEM
KOJMYECTBEHHBIX MJIM KAaUYeCTBEHHBIX
MOKa3aTesie COOTBETCTBUE XapaAKTEPUCTHK
MOJTy4aeMOM MPOAYKIIUU YCTAHOBIIEHHBIM
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TEXHUYECKUM TPEOOBAHMIM U (PUKCHPOBATH
OTKJIOHCHHSI

V-5 - OueHuBaTh C UCNOJIB30BAHUEM
MoKa3arelsiel SHEpro- u
pecypcorhPEeKTHBHOCTH TTapamMeTPhl
MIPOM3BOJICTBEHHOTO LIUKJIA ¥ MPOAYKTa U
aHAJIM3UPOBATh OTKIIOHEHUS

I1-1 - IlonnepxuBaTh B pouecce
HpOI/I3BOI[CTBeHHOﬁ OKCILUTyaTaluy 3aJaHHBIC
PEKUMBI TEXHOJIOTHUICCKUX onepaunﬁ n
napamMeTpsl paboThl HEOOXOAUMOTO
00opynoBaHus, 00eCcTIeUnBaIOIINE
MIPOU3BOUTENILHOCTh U KAU€CTBO MOTydaeMon
MPOIYKIIAN

I1-2 - PaccuuThIBaTh MOKa3aTeIu pecypco- u
3HEeprod(pPeKTUBHOCTH MPOU3BOJCTBEHHOTO
LUKJIA ¥ IPOTyKTa

ITK-13 - Criocoben
pa3zpabaThiBaTh
IMPUHIUITHAIBHBIC
TEXHOJIOTUYCCKHUEC CXEMBI
OHEPTrOMCTOYHUKOB U
CUCTEM DHEPTOCHAOKECHHS

VY-1 - BeiOuparh TUNIOBBIE PELICHUS
MIPUHIHUITAAIBHBIX TEXHOJIOTHYECKUX CXEM
SHEPTOMCTOYHUKOB U CUCTEM
SHEPrOoCHA0KEHUS C YUETOM UCXOTHBIX
JAHHBIX JUIsl IPOEKTUPOBAHHUS

I1-1 - Onpenenuts U 3aIPOCUTH HEOOXOAUMBIE
WCXOJHBIC JaHHBIE JIJIS IPOSKTUPOBAHUS
OHEPTrOMCTOYHUKA U CUCTEMBI
9HEProCHA0KECHUS

[1-2 - Pa3zpaboTaTh NpUHIMIHAIBHYIO
TEXHOJIOTHYECKYIO CXEMY PHEPrOUCTOUHUKA U
CUCTEMBbI DHEPrOCHA0KEHUSI HA OCHOBAaHUH
WCXOJIHBIX JIaHHBIX U1 IPOEKTUPOBAHUS

[TK-14 - Cnocoben
BEIOMpATH 000pyIOBaHUE,
KOHTPOJIBHO-
WU3MEPUTENIbHBIE PUOOPHI,
apMarypy u
KOHCTPYKIIHOHHBIC
MaTEePHAIIBI JUIS CO3TaHMS
SHEPTrOMCTOYHHUKOB U
CUCTEM DHEPTrOCHAOKECHHS

3-1 - Caenatb 0030p U OOBACHUTH IPUHLIUAT
neicTBUsL 000pYI0BaHUs, KOHTPOJIBHO-
M3MEPUTENBHBIX PUOOPOB, apMATYPHI
SHEPrOMCTOYHUKOB U CUCTEM
HEProCHAOKCHHUS

V-1 - ®opmynupoBath TpeOOBaHUS K
MaTepuaam, CocTaBy 000pyIOBaHHUS,
KOHTPOJIbHO-U3MEPUTEIBHBIX IPUOOPOB,
apMaTypbl B 3aBUCUMOCTH OT UCXOTHBIX
JAHHBIX JUISI TIPOSKTUPOBAHUS

V-2 - IIpaBUIbHO HHTEPIIPETUPOBATH
3aBOJICKYIO0 MapKy 000pyI0BaHM,
KOHTPOJIbHO-U3MEPUTEIBHBIX IPUOOPOB,
apMaTtypbl
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I1-1 - OcyuiecTBUTH 0OOCHOBAHHBIN BBIOOP
KOHKPETHOTO 3K3eMIUIApa 000py10BaHHS IS
o0ecrieueHns 3aJJaHHbIX TTapaMeTPOB PabOTHI
SHEPrOMCTOYHUKA U CUCTEMBI
HHEPrOCHAOKEHUS C YIETOM XapaKTEPUCTHUK
MaTEepUATIOB U TEXHUKO-I)KOHOMHYECKUX
IIOKa3aTeneu

I1K-15 - Cnocoben
TOTOBUTH IIPOCKTHYIO
JTOKYMEHTALUIO T10
OTJCIILHBIM Y3JIaM U
3JIeMEHTaM 000pYIOBAHUS
Y TIPUHIAITHATBHBIX
TEXHOJIOTHYECKUX CXEM
JHEPrOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOKEHHS

3-1 - IIpuBecTu ¢ UCIOJIb30BAaHUEM
po¢eCCUOHATIBHON TEPMHUHOJIOTUH IPUMEPHI
AJIEMEHTOB KOHCTPYKITUU 000PYI0BaHUS,
3JIEMEHTOB CXEM DHEPIOMCTOUYHUKA WUIH
CHCTEMBI YHEPTOCHAOKEHUS

V-1 - ®opMynrupoBaTh TEXHUYECKOE WU
CXEMHOE perieHre rpaduIecKuMu CpeICTBaMHU

V-2 - IIpaBUabHO HHTEPIIPETUPOBATH
0003HaYEHHE HIIEMEHTOB Ha TEXHOJOTMUECKUX
cxemax

V-3 - UneHTudumupoBats Ha 4epTekax y3ibl,
AJIEMEHTBI, YaCTH 000PYJOBAHUS
SHEPTrOMCTOYHUKOB

VY-4 - O6ocHOBaTh BBIOOP MECTA YCTAaHOBKH
KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB U
apMaTypbl

[1K-16 - Criocoben
MOJIICP)KUBATH
MIPOEKTHBIN PEKUM
paboThl SHEPTOMCTOUHUKA
U CUCTEMBI
SHEPTOCHAOKEHUS
CpeACTBaMHU CUCTEMBI
KOHTPOJIS U
aBTOMaTH3MPOBAHHOTO
ynpaBJieHus, 1100
BPYYHYIO IO TIOKAa3aHUAM
KOHTPOJIbHO-
U3MEPUTENbHBIX TPUOOPOB

3-2 - IIpuBecTH C UCTIOJIb30BAaHUEM
po¢eCCUOHAITBHONU TEPMUHOJIOTHH 1
OIMCAHUS 33]ICHCTBOBAHHBIX MPUOOPOB U
000pyI0BaHUS PUMEPHI CTIOCOOOB
MOAJEP>KaHUS TEXHOJIOTUYECKUX [TapaMeTpOB

V-1 - IIpaBuiabHO HHTEPIIPETUPOBATH
[IOKa3aHUsI KOHTPOJIbHO-U3MEPUTEIBHBIX
pubOOpPOB, YCTABOK, OJTOKUPOBOK, CUTHAJIOB

V-2 - Unentudunuposats 000pya0BaHueE,
KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI U
apMaTypy HETIOCPEJCTBEHHO Ha OOBEKTE IO €ro
MPUHIMINAIBHOW TEXHOJOTHYECKON CXEME

V-3 - Onpenensats npaBUIbHbIE JEHCTBUS IO
KOPPEKTUPOBKE PEeKUMa pabOThI
000pyI0BaHUs C TOYKHU 3pEHHs 0€30MacHOCTH,
3KOHOMHWYHOCTHU U 3KOJIOTUYHOCTHU pa6OTLI
OHCPTrOUCTOYHUKA U CUCTCMBI
HEPrOoCHA0KCHHUS

I1-1 - Choenate 000OCHOBAHHEBINA BBIBOJ O
COOTBETCTBUU PEKHUMA pabOTHI 000PYI0BAHUS
SHEPrOMCTOYHHKA U CUCTEMBI
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SHEProCHA0KEHUS PEKUMHOM KapTe
TEXHOJIOTMYECKOr0 IIpolecca,
TeMIepaTypHOMY TpaduKy TeTIOBOI ceTH

TypOunsI
TEIUIOBBIX U
aTOMHBIX
3IEKTPUUYECKUX
CTaHIUI

OIIK-6 - CriocobGen
BBITOJIHATH HACTPOHKY
TEXHOJIOTUYECKOTO
o0opynoBaHusi, 00HEKTOB
Y TIpOIIeCcCOB B cepe
cBoei mpodeccruoHabHOM
JeSITeIbHOCTH T10
HMMEIOLIEHUCS TEXHUYECKOMN
JTOKYMEHTAIU!

3-1 - [lepeunciuTh OCHOBHBIE TTAPAMETPhI
(GYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO
o0opy0BaHus1, 00BEKTOB U MPOLIECCOB B cepe
cBOEH nmpodeccruoHalbHOM 1eATeTbHOCTH B
COOTBETCTBUU C UMEIOLIEHCS TEXHUUECKOMN
JOKYMEHTalUen

3-2 - OOBSICHUTD MIPUHLIMIIBI 1 OCHOBHbIE
MpaBUjIa U METOJIbI HACTPONKH
TEXHOJIOTUYECKOro 000pyA0BaHUs, 00BEKTOB U
Mpo1ieccoB B cdepe cBoeH mpodeccuoHaaIbHOM
eATEIIFHOCTH 10 UMEIOIIEeNCS TEXHIIECKON
JOKYMEHTaIu1

V-1 - PerynupoBaTh OCHOBHBIE TapaMeTPhl
(YHKIIMOHUPOBAHUS TEXHOJIOTUYECKOTO
000py10BaHUsl, 0OBEKTOB U MPOIIECCOB B cepe
cBOel MpodecCuoHaNbHOMN NesITeTbHOCTH B
COOTBETCTBUU C UMEIOILIENCS TEXHUYECKON
JIOKYMEHTalUUen

V-2 - Onpenenarb OCHOBHBIE TapAMETPhI
(GyHKIMOHUPOBAHUS TEXHOJIOTHYECKOTO
o0opyIoBaHus, 00BEKTOB M MPOIECCOB B chepe
cBoel mpoeccCHoHaTbHON ACATEIHHOCTH IS
YCTaHOBJICHUS] COOTBETCTBHSI UMEIOILIECHCS
TEXHUUYECKON JTOKYMEHTAINH

[1-1 - [IpoBOAUTH OPTaHU3ALIMIO HACTPOUKH U
HACTPONKY TEXHOJIOTHIECKOTO 000PYIOBAHHSI,
00BEKTOB M MPOIIECCOB B cpepe cBOei
poecCHOHATLHOM JISATEIIBHOCTH 110
HMMEIOIEHCS TEXHUYECKON TOKYMEHTALIMU

I1-2 - OcyniecTBIATH KOHTPOJIb COOTBETCTBUS
UMEIOIIEICS TEXHUYECKON JOKYMEHTAINH U
HEO0OXOIUMYI0 KOPPEKTUPOBKY OCHOBHBIX
napameTpoB (PyHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOro 000pyA0BaHUs, OOBEKTOB U
nporeccoB B cepe cBoeil mpodeccuoHanbHON
NEesATEeTbHOCTH

-1 - BHUMaTenpHO U OTBETCTBEHHO
OTHOCHUTBCSI K BBITIOJIHEHUIO TPeOOBaHUM
TEXHUYECKOW TOKYMEHTAIlUH

OIIK-7 - Cnocoben
AKCILTyaTUPOBATh
TEXHOJIOTUYECKOE

3-1 - OOBSICHUTD IPUHIIMI JEHCTBUS
OCHOBHOTO TEXHOJIOTHYECKOTO 000PYIOBAHHUS
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obopyoBaHue,
BBITIONTHSATh
TEXHOJIOTUIECKHE
oriepaIum,
KOHTPOJIMPOBATH
KOJIMYECTBEHHBIC U
KaueCTBEHHBIC MTOKA3aTEIH
MOJIy4aeMOM MPOAYKIUH,
MTOKAa3aTeJIN SHEPTo- U
pecypcordpexkTuBHOCTH
MIPOU3BOJICTBEHHOTO
LMKJIA U IPOJIYKTa,
OCYIIECTBIISATh
METpPOJIOTHYECKOe
obecrnieueHue
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH

3-4 - IlepeuncnuTh OCHOBHBIE MTOKA3aTEIH
9HEPro U pecypcodpHeKTUBHOCTH
MIPOU3BOJICTBEHHOU JESATEILHOCTH

V-1 - Onpeaensith HEOOX0IUMOE
TEXHOJIOTHYECKOe 000pyI0BaHUE JIJIS
BBITIOJTHCHUS TEXHOJOTHYCCKUX OTepaIiuit

VY-2 - O1ieHUTh COOTBETCTBHE BHIOPAHHOTO
TEXHOJIOTHYECKOT0 000pyI0OBaHUS U
TEXHOJIOTUUECKUX OTepaluii HopMaM 1
npaBuwiaM 0e30IacHOM 3KCILTyaTaluy,
TEXHOJIOTUYECKHAM PErilaMeHTaM H
WHCTPYKIHSAM

V-4 - OneHuBaTh C UCIIOJb30BaHIEM
KOJIMYECTBEHHBIX UM KaUeCTBEHHBIX
MTOKa3aTeJIe COOTBETCTBUE XapPaKTEPUCTHK
MOJTy4aeMOil MPOIYKIIUU YCTaHOBJICHHBIM
TEXHUYECKUM TPeOOBaHUSM U (PUKCHUPOBATH
OTKJIOHEHHUS

V¥-5 - OueHuBaTh C UCTIOIB30BAHUEM
IIOKa3aTesIew JHEPro- U
pecypcorhPEeKTUBHOCTH TTapamMeTPhl
MTPOU3BOJICTBEHHOTO [UKJIA ¥ TIPOAYKTA U
aQHAIM3UPOBATH OTKIIOHCHHUS

I1-1 - [lognepxuBath B mpouecce
MIPOM3BOICTBEHHOM IKCILTyaTalluu 3aJaHHbIE
PEXKHUMBI TEXHOJIOTUYECKUX ONepaluii U
napameTpsl paboThl HEOOXO0AUMOTO
00opyoBaHus1, 00ECIICUUBAIOIIINE
MIPOU3BOIUTEIILHOCTh M KAU€CTBO MOTydaeMOin
MIPOTYKITUN

[1-2 - PaccunuTtbhiBaTh MOKa3aTelIl pecypco- U
3Heprod(H(PEeKTUBHOCTH MTPOU3BOACTBEHHOTO
LUKJIA ¥ IPOJTyKTa

[TK-13 - Cnocoben
pa3pabarbiBaTh
MIPUHIUITHAIIBHBIC
TEXHOJIOTUYECKUE CXEMBI
SHEPrOMCTOUHUKOB U
CHUCTEM DHEPTrOCHAOKECHHS

3-2 - PaznnyaTh KOMIIOHOBKHU TEIUIOBBIX
ANEKTPOCTAHIIUN, CXEMBI TTOIKITIOYCHUS
noTpeOuTeneil TerIoBol YHEPTUN

V-1 - BeiOupath TUIOBBIC PEIICHHS
MPUHIMITHATIBHBIX TEXHOJOTHYECKUX CXEM
SHEPrOUCTOYHUKOB U CUCTEM
SHEPrOCHA0KEHUS C YUETOM UCXOTHBIX
JAHHBIX JUISI IPOSKTHUPOBAHUS

I1-1 - OnpenenuTs U 3aNIPOCUTH HEOOXOIUMBIE
UCXO/HBIE JAHHBIE JIJISl IPOEKTUPOBAHUS
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OHCProuCTOYHUKA U CUCTCMbI
SHEProCcHa0KEeHUS

[1K-14 - Cnocoben
BBIOMpPATh 00OpPYIOBaHUE,
KOHTPOJILHO-
W3MEPUTENTbHBIC TPUOOPHI,
apMaTypy
KOHCTPYKIIMOHHBIE
MaTepHabl U CO3aHM
HSHEPrOMCTOUYHUKOB U
CHCTEM 3HEProCHAOKEHHS

3-1 - Cnenath 0030p ¥ OOBSCHUTH MPUHITUTIT
JNCHCTBHS 000PYI0BaHMS, KOHTPOJIBHO-
M3MEPUTEIIbHBIX TPHOOPOB, apMaTYPhI
SHEPrOMCTOYHHUKOB U CUCTEM
SHEProcHa0KEeHUS

V¥-1 - ®opmynupoBaTh TpeOOBaHUS K
MaTepuaiam, CoOCTaBy 000py10BaHMUs,
KOHTPOJIbHO-U3MEPUTENBHBIX TPHOOPOB,
apMaTypbl B 3aBUCHMOCTH OT UCXOTHBIX
JTAHHBIX JIJISl IPOSKTUPOBAHHS

V-2 - IIpaBUiIbHO UHTEPIPETUPOBATH
3aBOJICKYIO MapKy 000pyAOBaHuUs,
KOHTPOJIbHO-U3MEPHUTENHHBIX TPUOOPOB,
apMaTypsl

I1-1 - OcymiecTBUTH 0OOCHOBAHHBIN BBIOOP
KOHKPETHOTO IK3EeMIUTApa 000pyI0BaHHS ISt
o0ecrieyeHns 3aJJaHHbBIX TTapaMeTPOB PabOTHI
YHEPrOMCTOYHUKA M CHCTEMBI
HEPrOCHA0KEHUS C YIETOM XapaKTePUCTHK
MaTEpPUAIIOB U TEXHUKO-IKOHOMHUYECKUX
IIOKa3aresneu

[1K-15 - Cnocoben
TOTOBUTH MPOCKTHYIO
AOKYMCHTAIUIO 1O
OTACJIbHBIM Y3JIaM U
aJIeMEHTaM 000PYI0BaHUS
W NPUHOHUITAAJIbHBIX
TEXHOJIOTUYCCKUX CXEM
OHCPTrOMCTOYHUKOB U
CHUCTEM DHEPTOCHAOKECHHS

3-1 - IIpuBecTu ¢ UCIOJIb30BAaHUEM
poeCCUOHATIBHON TEPMHUHOJIOTUH TIPUMEPHI
3JIEMEHTOB KOHCTPYKIIMK 000PYIOBaHHS,
3JIEMEHTOB CXEM SHEPTrOMCTOYHHUKA WU
CHCTEMBI YHEPTOCHAOKEHUS

V-1 - ®opMynupoBaTh TEXHUYECKOE WU
CXEMHO€ pelieHne rpaduuecKuMu CpecTBaMU

V-2 - IIpaBUiIbHO HHTEPIIPETUPOBATH
0003HaYCHHE HIIEMEHTOB Ha TEXHOJOTHYECKUX
cxemax

V-3 - UnentudunupoBath Ha YepTekKax y3Jbl,
3JIEMEHTBI, YaCTU 000PYJOBaHUS
YHEPrOUCTOYHHUKOB

[1K-16 - Cnocoben
MOJICP>)KUBATH
IIPOEKTHBIN PEKUM
paboThI SHEPTOMCTOYHHKA
U CHCTEMBI
HEPrOCHAOKCHHUS
CpeACTBaMHU CHCTEMBI
KOHTPOJIS U
aBTOMATH3HPOBAHHOTO

3-2 - IIpuBecTHu ¢ UCIOJIb30BAaHUEM
podecCHnOHATLHON TEPMUHOIOTHH U
OTMCaHMS 33/ICHCTBOBAaHHBIX IPUOOPOB U
000pyI0BaHUsI IPUMEPHI CITIOCOOOB
MOJIePIKaHUS TEXHOJIOTHYECKHUX ITapaMeTPOB

V-1 - [IpaBUIbHO UHTEPIPETUPOBATH
MOKa3aHUs KOHTPOJIbHO-U3MEPHUTENbHBIX
puOOpPOB, YCTaBOK, OJTIOKUPOBOK, CUTHAJIOB
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yHpaBjieHus, 100
BPYYHYIO 110 TIOKa3aHUSAM
KOHTPOJILHO-
M3MEPUTENBHBIX PUOOPOB

V-2 - UnentudunupoBats 000py0BaHuUE,
KOHTPOJIbHO-M3MEPUTENbHbIE IPHOOPHI U
apMaTypy HerocpeICTBEHHO Ha 0OBEKTE I10 ero
NPUHIUIHAIBLHON TEXHOJIOTUIECKON CXeMe

V-3 - OnpenensaTe NpaBUIbHbIE AEHCTBUS 10
KOPPEKTHUPOBKE PeKUMa pabOThI
000pyIOBaHUS ¢ TOYKHU 3pEHUsT O€301TaCHOCTH,
SKOHOMHUYHOCTH M SKOJIOTHYHOCTH pabOThI
SHEPTOMCTOYHUKA U CUCTEMBI
SHEProCHA0KEHUS

I1-1 - Choenats 00OCHOBAHHEIN BBIBOJ O
COOTBETCTBUM pexHMa padoThl 000pyJ0BAHUS
SHEPrOUCTOYHUKA U CUCTEMBI
SHEProcHa0KEeHUs peKUMHOMN KapTe
TEXHOJIOTMYECKOro Impolecca,
TEeMIIEpaTypHOMY IpaUKy TEIIIOBOM CeTH

DneKkTpuyeckas
4acTh
3JIEKTPOCTAHIUHI

OIIK-6 - Criocob6en
BBINOJIHATH HACTPOIMKY
TEXHOJIOTUYECKOT0
o0opymoBaHusi, 00BEKTOB
1 TIpOIIeccoB B cepe
cBoei npodeccruoHaIbHON
JEeSITeIIBHOCTH TI0
HMMEIOILIEHCS TEXHUYECKOM
JTOKYMCHTAITUU

3-1 - [lepeuncanTh OCHOBHBIE TAPAMETPHI
(YHKITMOHUPOBAHUS TEXHOJIOTHIECKOTO
000pyI0BaHUs, 0OBEKTOB U IPOLIECCOB B chepe
cBOEH nmpodeccruoHabHON NeATeThHOCTH B
COOTBETCTBUU C UMEIOLIEHCS TEXHUYECKOMN
JIOKYMEHTalHUen

3-2 - OOBSICHUTH IPUHITUIIBI U OCHOBHBIC
MIpaBUJIa U METOJIbl HACTPONKHU
TEXHOJIOTHYECKOro 000pyA0BaHUs, OOBEKTOB U
poLeccoB B cepe cBoeit mpodeccrnoHanbHOM
JeSITeIbHOCTH 110 UMEIOIIENCS TEXHUYECKOM
JOKYMEHTAIU!

V-1 - PerynupoBaTh OCHOBHBIE ITapaMeETpPhbI
(YHKITMOHUPOBAHHS TEXHOJIOTHIECKOTO
000pyI0BaHus, 0OBEKTOB U MPOIIECCOB B cepe
CBOCH MpodeccHOHAIBHON NeATeThHOCTH B
COOTBETCTBUU C UMEIOILIEHCS TEXHUYECKOM
JIOKYMEHTaluen

VY-2 - OnpeaensiTh OCHOBHBIC TIAPAMETPBI
(bYHKITHOHUPOBAHHS TEXHOJIOTHUECKOTO
00opyaoBaHus, 00BEKTOB U MPOLIECCOB B cepe
cBOel MPodecCHOHATBHOM NESTETbHOCTH IS
YCTAHOBJICHHS COOTBETCTBHUS MMECIOIIEHCS
TEXHUYECKOHN TOKYMEHTAIIUU

II-1 - [IpoBOANTH OPraHU3ALNIO HACTPOMKH U
HACTPONKY TEXHOJIOTUYECKOTO 000PYJ0BaHMS,
00BEKTOB U MPOLIECCOB B chepe CBOEit
IpoeCCUOHAIILHOMN I€ATEILHOCTH 110
HMMEIOIECS TEXHUYECKON TOKYMEHTAIIMN
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I1-2 - OcyuiecTBiIATH KOHTPOJIb COOTBETCTBUS
MMEIOIIECHCS TEXHUYECKOW TOKyMEHTAlUU U
HEOO0XOIUMYIO KOPPEKTUPOBKY OCHOBHBIX
napaMeTpoB (pyHKIIMOHUPOBAHHS
TEXHOJIOTUYECKOTO 000pyI0BaHHS, 0OHEKTOB U
MpoI1IeccoB B cdepe cBoei mpodeccuoHaIbHOM
NeSITeNIbHOCTH

-1 - BuuMaTenbHO U OTBETCTBEHHO
OTHOCHTBHCSI K BBITIOJIHEHUIO TpeOOBaHUM
TEXHUYECKOW JTOKYMEHTALUU

OIIK-7 - Cnocoben
IKCILTYyaTHPOBAThH
TEXHOJIOTHIECKOE
obopyioBaHue,
BBITIOJTHATh
TEXHOJIOTUIECKUE
OTepanuy,
KOHTPOJIMPOBAThH
KOJINYECTBEHHBIE
Ka4yeCTBEHHBIC TIOKA3aTEeIN
MOJTy4aeMO¥ MPOIYKIINH,
MoKa3aTesu SHEPro- u
pecypcodhexTuBHOCTH
MIPOU3BOJICTBEHHOTO
IIUKJIA U TIPOJTYKTa,
OCYIIECTBIISATh
METPOJIOTHIECKOe
obecrnieueHue
MIPOU3BOACTBEHHOMN
NeSTEIbHOCTH

3-1 - OOBSICHUTD PUHLMIT JEHCTBUS
OCHOBHOTI'O TEXHOJIOTHYECKOT0 000PYJOBaHUS

3-3 - XapakTepu30BaTh CIIOCOOBI
METPOJIOTHYECKOro 00ecreyeHHs
MIPOU3BOJCTBEHHOM AESITENbHOCTU, KOHTPOJIA
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX
MoKa3aTesel moayyaeMoil IpoyKInuu

3-4 - TlepeuncauTh OCHOBHBIC MTOKA3aTEIH
SHEPTO U pecypcodPhEeKTUBHOCTH
HpOHSBOI{CTBCHHOﬁ ACATCIIBHOCTHU

V-1 - Onpeaensat HEOOX0IUMOE
TEXHOJIOTHYeCKoe 000pyA0BaHUE IS
BBITTOJIHEHUS] TEXHOJIOTUYECKUX ONepalnii

V-2 - OueHuTh COOTBETCTBUE BHIOPAHHOTO
TEXHOJIOTUIECKOTO 000PYAOBaHUS U
TEXHOJIOTMYECKUX Olepalii HopMaMm U
IpaBUiIaM O€30M1aCHOM KCILTyaTalllH,
TEXHOJIOTUYECKUM perjlaMeHTam U
MHCTPYKIHAM

V-3 - AHanu3upoBaTh HEMONAIKU
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
yCTaHABIMBATh UX MPUUUHBI U OTIPEIEIAThH
CIOCOOBI UX YCTPAHEHUS

V-4 - OueHuBaTh C HCTIOIB30BAHUEM
KOJIMYECTBEHHBIX WJIM KA4ECTBEHHBIX
MTOKa3aTeJIe COOTBETCTBHUE XapaKTEPUCTHK
MOJTy4aeMOi MPOAYKIINU YCTAaHOBICHHBIM
TEXHUYECKUM TPEOOBAHUSM U (PUKCHUPOBATH
OTKIIOHEHUSI

V-5 - OueHuBaTh C UCIOJIB30BAHUEM
[IOKa3aTeJIed JHEpro- U
pecypcodhPeKTUBHOCTH TapaMeTphl
MIPOU3BOJICTBEHHOT'O IIUKJIA U IPOJIYKTa U
aQHATM3UPOBATH OTKIOHEHUS
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V-6 - Onpenensats onTUMaIbHbIe CIIOCOOBI
METPOJIOTHYECKOTO COMPOBOXKIACHHUS
TEXHOJIOTUYECKUX MPOIECCOB

I1-1 - ITognepxuBath B mporecce
IIPOU3BOJICTBEHHOM IKCILIyaTalluH 3aaHHbIC
PEKMMBI TEXHOJIOTHYCCKUX ONepanuii 1
napameTpsl padoThl HEOOXOUMOTO
o0opyaoBaHus1, 00eCIIeUnBaOIINE
MPOU3BOIUTEIILHOCTh M KAYECTBO MOJTy4aeMOn
MPOTYKITUN

[1-2 - PaccuuthIBaTh MokaszaTesv pecypco- u
9HEeprod3(pPeKTUBHOCTH TPOU3BOJICTBEHHOTO
IUKJIA ¥ IPOTYKTa

I1-3 - [TpoBecTH TMArHOCTUKY HEMOJIAT0K U
OTIPEICTUTh CIIOCOOBI PEMOHTA
TEXHOJIOTUYECKOT0 000PyI0BaHUS

[TK-14 - Criocoben
BBIOMPATh 00OpPYIOBaHUE,
KOHTPOJIBHO-
U3MEpUTENIbHbIE TPUOOPHI,
apMarypy u
KOHCTPYKIIMOHHBIE
MaTepHabl Ui CO3aHMs
SHEPTrOMCTOYHUKOB U
CUCTEM SHEProcHa0XeHHs

3-1 - Cnenatb 0030p U OOBSICHUTD IPUHIIMIT
JENUCTBUS 000PYA0BAHMS, KOHTPOJIHHO-
M3MEPUTENIbHBIX TPUOOPOB, apMaTyphl
OHCPTrOUCTOYHUKOB U CUCTEM
SHEPTOCHAOKEHUS

V-1 - ®opmynupoBaTh TpeOOBaHUS K
MaTepualiaM, CoCTaBy 000py10BaHMs,
KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB,
apMaTyphbl B 3aBUCUMOCTH OT UCXOJHBIX
JAHHBIX JUIS IPOEKTUPOBAHUS

V-2 - IlpaBUIbHO HHTEPIIPETUPOBATH
3aBOJICKYIO MapKy 00OpyI0BaHUA,
KOHTPOJIbHO-U3MEPUTEIBHBIX IPUOOPOB,
apMaTypbl

I1-1 - OcyuiecTBUTH 0OOCHOBAHHBIN BBIOOP
KOHKPETHOTO 3K3eMILIsApa 000py10BaHUs ISt
o0ecrieyeHns 3aJJaHHbIX TapaMeTPOB PadOTHI
HSHEPrOMCTOYHUKA U CUCTEMBbI
HHEPrOCHAOKEHUS C YUETOM XapaKTePUCTUK
MaTEepHATIOB U TEXHUKO-I)KOHOMHYECKUX
[IOKa3aTesneu

I1-2 - BeiOupaTh 2JIEKTPOTEXHUIECKOE
000py/10BaHUE U KOHTPOJIbHO-U3MEPUTENIbHbIE
puOOPHI, UCIIONB3YSI METO/IbI AaHATIU3a U
MOJIETTUPOBAHUS AIIEKTPUUECKUX Lenel u
ANEKTPUYECKUX MAIIHH

I1K-15 - Cnocoben
TOTOBUTH HpOGKTHyIO
I[OKYMeHTaHI/HO 10

3-1 - IIpuBecTu ¢ UCTIOJIb30BAaHUEM
podecCHOHATLHON TEPMUHOJIOTUU TIPUMEPHI
3JIEMEHTOB KOHCTPYKIIUH 000pYIOBaHUS,
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OTACJIbHBIM Yy3JIaM U
3JIeMEHTaM 000PY0BaHUS
W NPUHIOHUITAAJIbHBIX
TEXHOJIOTHYCCKUX CXEM
OHCPTrOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOKECHHS

3JIEMEHTOB CXEM SHEPTOUCTOYHHUKA WU
CHCTEMBI YHEPTOCHAOKEHUS

V-1 - ®opmynrupoBaTh TEXHUYECKOE WU
CXEMHO€ pelieHne rpaduyecKuMu CpecTBaMu

V-2 - IIpaBUabHO HHTEPIIPETUPOBATH
0003HaYCHHE HIIEMEHTOB Ha TEXHOJOTHUECKUX
cxemax

V-3 - UnentudunupoBaTh Ha YepTEkKax y3JIbl,
AJIEMEHTBI, YaCTH 000PYJOBAHUS
YHEPrOMCTOYHHUKOB

I1K-16 - Cnocoben
NOJICP>)KUBAThH
IIPOEKTHBIN PEKUM
paboThI SHEPTrOMCTOYHHKA
U CHCTEMBI
HEPrOCHAOKCHHUS
CpeACTBaMHU CHCTEMBI
KOHTPOJIS U
aBTOMATH3HPOBAHHOTO
yHopaBJieHus, 1160
BPYYHYIO TI0 TIOKa3aHUSIM
KOHTPOJILHO-
U3MEPUTEIBHBIX TPHOOPOB

3-2 - IIpuBecTHu ¢ UCIOJIb30BAaHUEM
npodecCHOHATEHON TEPMUHOIOTHH U
OIMMCAaHUs 33/IeHCTBOBAHHBIX MPUOOPOB U
000pyI0BaHUsI IPUMEPHI CITIOCOOOB
MOIJIEPKAHUS TEXHOJIOTHYECKUX ITapaMETPOB

V-1 - IIpaBUIbHO UHTEPIPETUPOBATH
MOKa3aHUs KOHTPOJIbHO-U3MEPHUTENbHBIX
puOOpPOB, YCTAaBOK, OJIOKUPOBOK, CUTHAJIOB

V-2 - UnentudunupoBats 000py0BaHuUE,
KOHTPOJIbHO-M3MEpPUTENbHbIE PUOOPHI U
apMatrypy HEloCpeICTBEHHO Ha 0OBEKTE IO €ro
NPUHIUIHAIBLHON TEXHOJIOTUYECKON cXemMe

V-3 - OnpenensaTe NpaBUIbHbBIE AEHCTBUS 11O
KOPPEKTHUPOBKE peKMMa pabOThI
000pyI0BaHUS C TOYKH 3pEHUsT O€3011aCHOCTH,
SKOHOMHUYHOCTH M SKOJIOTHYHOCTH PpaOOThI
SHEPTOMCTOYHHKA U CUCTEMBI
SHEPTrOCHA0KCHUS

I1-1 - Cuenats 000CHOBAHHBIN BEIBOJ O
COOTBETCTBUH peKHMa pabOThI 000PYIO0BAHUS
9HEPTrOMCTOYHUKA U CUCTEMBI
SHEProCHA0KEHUS PEKUMHON KapTe
TEXHOJIOTHYECKOT0 TIpoIiecca,
TEMIIEPaTypPHOMY IpaduKy TEIIIOBOH CETH

1.5. ®opma oOyuenust

O6y‘-ICHI/Ie M0 AUCHUIITIMHAM MOAYJI MOKET OCYHICCTBIISATHCA B OYHOM 1 3a04YHOH CI)OpMaX.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
KoreabHbI€ YCTAHOBKH H IAPOTreHEPaTOPHI
TEeMJIOBBIX JIEKTPUYECKUX CTAHIMI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 [TaBmtok Enena FOpbeBHA KaHaugaT IOLIEHT TennosHepreTuku
TEXHUYECKUX HAYK, U TEMJIOTEXHUKH
JIOLIEHT

Pexomen10BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [IlaBawk Enena IOpbeBHa, 1oueHT, TenyiodHepreTuku U TenJI0TeXHUKHU

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMBbI
Korennubie YCTaHOBKH B ITonsaTre xoTeNLHOM YCTaHOBKHU. OcCHOBHBIE TCHACHIMU PA3BUTUA
1 CHCTEMax SHEProxo3siicTs KOTEJIbHBIX YCTaHOBOK. [I[pHHIMIIAIbHAS CXeMa KOTEIbHOM
MPOMBINUICHHBIX TIPEANPUATHIA | YCTAaHOBKH.

OO1ee ypaBHEHUE TEIIOBOTO Oananca. Terora, moJie3HO
3aTpadeHHas Ha MPOU3BOJCTBO Napa 1 BoAsl. Pacxox Torumsa u
KIIJI xotna. [ToTepu TemnoTel ¢ yxoadmumu razamu. [lorepu

) TemmoBol M 9KCEPTeTUYECKH | TETJIOTHI OT XUMHUYECKON U MEXaHUYECKOH HETIOJTHOTHI CTOpaHUs.

OayaHCHI KOTIA [ToTepu TermIoTH OT HapyXHOTO OXJaxaeHus. [lotepu c

(hm3maeckoif TeroToi nuiaka. 3asucumMocth KIIJ kotma ot
Harpy3ku. Jkcepreruuecknii 6amanc kotia. KI1/[ koTenpHoi
YCTaHOBKH.
KommnoHnoBka, TemoBast cxema KOTJIa ¥ 33/1a4H TEIUIOBOTO pacyueTa.
Temmoobmen B Tonke. [lomypanuannoHHbie 1 KOHBEKTHBHBIC
MOBEPXHOCTH Harpesa.

3 Temnooli pacuer

[IOBEPXHOCTEH HArpeBa Temmnepatypusiii Hartop. KoaddunmeHT TemmooTaun KOHBEKITHEH.

Koaddumment termooraaun nanydenuem. Koadpoumment
temionepeaadn. IHTeHCHUpHUKAIUSI paaualliOHHOTO 1
KOHBEKTHBHOTO TEIIOOOMEHa.
YcnoBus HaIE)KHOH pabOTHI 3JIEMEHTOB KOTJIA. PeKuMBI,

4 THAPOAMHAMUKA KOT/IA CTPYKTypa M IapaMeTphl TEUEHUs TOTOKa pabouero Tena.
rHI{paBHI/I‘IeCKI/IC COIMPOTHUBJICHHUS. TeroBas u TUApaBINYCCKaA
pasBepka B cucteme TpyO. [ mapaBnnyeckne XxapakTepUCTHKH




MOBEepXHOCTEN HarpeBa. [ uapoMHaMuKa KOTJIOB C €CTECTBEHHOU
nupkyssinueil. HanexHocTs pexXuMOB IUPKYJISLUH.

Cucremsbl ra30BO3AYHIHOI'O TpaKTa. OCHOBEI A3pOANHAMUYICCKOIO

A3pOTHHAMEKA pacuera razoBO3yIIHOTO TPAKTa.
5
Ta30BO3AYIIHOI0 TPaKTa AspoaMHaMUYECKHE CONPOTHBICHHS A3pPOJMHAMUKA IBIMOBOM
TpyOBI. BEIOOp TATOyTHEBBIX MAIIIHH.
3anauM BOAHOIO peskuMa. TpeGoBaHus K MUTATENbHON
BOJIE U HakuneoOpasoBanue. CHCTEMBI TOATOTOBKH MUTATEIBHOI
6 BOZHBIH PexUM U KAUECTBO | gy Bopmblil peskuM 6apabaHHbIX KOTIOB. CTyleHuaToe
Tapa KOTJI0B ucnapenue. [Ipoayska kotiia. TpeGoBaHUs K YMCTOTE Mapa.
[Tpu4uHbI 3arps3HeHns napa. YHoc Biuary ¢ napom. Cenapauus u
MPOMBIBKA Mapa.
BiusiHue €IMHUYHOI MOIHOCTH, IAPAMETPOB T1apa U PEKUMOB
paboThI Ha KOHCTPYKIIMIO MAPOBOTO KOoTa. KOTIIbI ¢ €CTECTBEHHOI
upKyssinuei. [psmorounbie KoTibl. [TapoBbie KOTIIbI
7 KOHCTpYKIIMK MapOBBIX KOTJIOB
KOMOMHHPOBAHHBIX SHEPTOYCTAHOBOK. KOTIIBI-y THIIM3aTOPBI
ra3oTypOUMHHBIX YCTaHOBOK. [lepeBIKHBIE KOTIIbI. DIEKTPOKOTIIBL.
KOTJIBI Ul TONTYTTMKOBBIX M MUKOBBIX HATPY30K.
TenmoBocnpusiTHE MOBEPXHOCTEN HarpeBa MapoBOro KOTJa.
HcnapuTenbHble TIOBEPXHOCTH
8 HarbeBa I'mankoTpyOHBIE TOIIOYHBIE SKPaHbL. 1 a30MI0THBIE CBApHBIE
P 5KPaHBL.
Hasnauenue u knaccudukarus naporneperpeBarenei.
KOHBEKTHBHBIE APONIEPETPEBATENH. Pa[MaliMOHHbIE M ITMPMOBBIE
9 Haponeperpesarenn naporneperpesareny. KoMIoHoBKa naporeperpeBaTeneii.
PerynupoBanue temnepatypsl napa. IlapoBoe perynupoBaHue.
MeToBI ra30BOrO PETYIMPOBAHUS.
KOMIIOHOBKa HU3KOTEMIIEPATYPHBIX TOBEPXHOCTEH
Hu3KOTEMITepaTypHbIe Harpesa. DKOHOMaiizepbl. PeKynepaTuBHbIE U pereHepaTHBHbBIE
10 TOBEPXHOCTH HArpeBa BO3.yXOIOI0IPEBATENH. Y CIIOBUS pabOThl HU3KOTEMIIEPATYPHBIX
MOBEPXHOCTEN HarpeBa. MeTOIbI MOBBILIEHHS! KOPPO3UOHHOI
CTOMKOCTH BO31YyXOIIOAOrPEBATENEH.
KoMroHoBKa, KoMIIOHOBKa MapoBhIX KOTJIOB. KapKackl MapoBbIX U BOIOTPEHHBIX
11 METAJUIOKOHCTPYKIUH 1 koTyoB. HasHayeHue 1 KOHCTPYKIMH 00MypoBoK. OGMypOBOUHBIE
TETIOBAs U30JISIHMS TAPOBOTO | MaTepuaibl. Temnosas u3osus. [[pOKIaouHbIe MATEPHATIBI.
KOTJIa OCHOBBI TEMIOBOTO PacyeTa 0OMYPOBKH M TEIUIOBOM H3OJISIIIH.
. AGpasuBHbIi u3HOC. KOppo3us MeTaia 5JIEMEHTOB KOTJIA.
AOpa3uBHBIN U3HOC, KOPPO3HUS, N
BricokoTeMIepaTypHas KOppo3Hsi OBEPXHOCTEN Harpesa.
12 3arpsi3HEHHUE U OYUCTKA N
N HuskoremneparypHas KOPpO3Hs IIOBEPXHOCTEN HArpeBa.
IOBEPXHOCTEN Harpesa :
3arpsA3HEHNE M OYMCTKA IOBEPXHOCTEH HArpeBa.
Terosbic xapaktepuctuky | VI3MCHEHHE HArpy3kn KoTa. 3MeneHne Temneparypel
s paGOTHI KOT/IOB TIpH NUTaTeNbHON BBl M3MeHeH e BO3IYIHOTO PEXUMA KOTJIA.
H3MEHEHUH PEXUMOR Usmenenune kauectsa TormBa. COBMECTHBIE H3MEHEHHS PEKUMOB.
SKCIUTyaTaluHy.
14 DKCIUTyaTalmusi KOTeJdbHbIX | PacTonka u octanoB. KOHTpOb 32 paboToii KOTENBHOTO arperara.

arperaTtoB

Bri6op onTuManbHBIX peskUMOB padoThl. [IpaBuina TexHuyeckoi




skcITyaTanun. OpraHu3anust peMOHTOB. TeTToTeXHIIecKre
HCTIBITAaHUS KOTEIIBHBIX YCTaHOBOK.

1.3. HanpaBneHHe, BH/JIbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpasnenu Bu
e i . i Texuomnorus PesynbTatsl
BOCIIUTATEIILHON | BOCHHMTATENBHOH | porooren oo KoMIeTenmms 06yquH;1
JeSITeTbHOCTH JeSITeTbHOCTH NeSTeIbHOCTH y
[TK-16 - Criocoben V-1 - [IpaBuibHO
HOJIEP)KUBATh HUHTEPIPETHUPOBATH
NPOCKTHBIN PSKUM | TTOKa3aHHS
paboThI KOHTPOJIbHO-
HHEPTOMCTOYHUKA U | U3MEPUTEIbHBIX
CHUCTEMBI puOopoOB,
HHEProCHA0KEHUS YCTaBOK,
CpeacTBaMu OJIOKHPOBOK,
CHCTEMBI KOHTPOJISI | CUTHAJIOB
u
V-3 - Onpenensite
ABTOMAaTH3UPOBAHHO
NPaBUJIbHBIC
T'0 yIIpaBJICHUS, .
JEUCTBUS TIO
100 BPYUHYIO 110
KOPPEKTHPOBKE
MIOKA3aHUSAM
pexxnma paboThl
KOHTPOJIHHO- 5
000pyI0BaHUS C
AUCTaHIIMOHHOC U3MEPHUTENBHBIX 2
TOYKHU 3pEHUS
o0Opa3oBaHHe TexHomorus npu6opoB p
CaMOCTOSITEITLHOM GesomacHoCTH,
eJIeHATIpaBJICHHA
I i p paGOTEI SKOHOMHYHOCTH H
IMpodeccronanpu | 1 PadOTA C 9KOJIOTUYHOCTHU
0€ BOCITUTaHHE uHdOpMaIHeH Texnonorus padoThI
A aHalu3a SHEPrOMCTOYHHKA
UCTIOJIB30BaHUsl B | 00pa30BaTEIbHBIX H CHCTEMEL
IPaKTHICCKUX 3anaq SHEProcHa0KEeHUS
LEJIsAX
II-1 - Cpenats
000CHOBaHHBIH
BBIBOJ] O
COOTBETCTBUU
pexuma paboThl
o0opyaoBaHus
SHEPrOMCTOYHUKA
U CUCTEMBI
HHEPrOoCHA0KEHUS
PEXKUMHOH KapTe
TEXHOJIOTHYECKOTO
npoiecca,
TeMIepaTypHOMY

rpaduKy TEIIOBOK
ceTu




1.4. TIporpaMma MUCHIMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
Kore/ibHbIEe YCTAHOBKH M MMAPOTreHEPATOPHI TEMJIOBbIX 3JIEKTPHYECKUX CTAHUUI

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. UnkoBuu, A. M., bayman, W. H.; KoTenbHble ycTaHOBKH Majoil MOIIHOCTH; ['ocy1apcTBEHHOE HAy4YHO-
TEXHUYECKOE HN31aTeIIHCTBO MAIIMHOCTPOUTEIBHOM JIUTEPATyPHI, Mocksa; 1958;
https://biblioclub.ru/index.php?page=book&id=213779 (OnexkTpoHHOE U3TaHUE)

2. llerones, M. M.; TominBo, TONKK U KOTEJIBHBIE YCTAHOBKY; ['0Cy1apCTBEHHOE U31aTEIBCTBO JIUTEPATYPHI
o CTPOUTEIBCTBY, ApXUTEKType " CTPOUTEIBHBIM Marepuaiam, Mocksa; 1953;
https://biblioclub.ru/index.php?page=book&id=222378 (DnekTpoHHOE H3AaHUE)

3. Emuctpato, C. JI.; KoTenpHble yCTaHOBKM M TMaporeHepaTophl : ydeOHoe mocobue.; HoBocubupckmit
rOCyIapCTBEHHbBIN TEXHUYECKUU YHUBEPCUTET, HoBocubupck; 2017,
https://biblioclub.ru/index.php?page=book&id=574698 (DnekrpoHHOE H3AaHUE)

4. bapoukuH, E. B., bapoukun, E. B.; KorenpHbie ycTaHoBku : yueOHOe mocobue.; MHdppa-Unxenepus,

Mocksa, Bonoraa; 2021; https://biblioclub.ru/index.php?page=book&id=618429 (OnexTpoHHOE U3TaHKE)

ITeuaTHbIE N3AaAHUA

1. Jlumog, 1O. M., Tpetbsikos, }O. M.; KoTenbHble yCTAaHOBKU U MAapOr€HEPATOPHI : YUEOHUK AJIsi CTYICHTOB
crenuanbHocT 1005 "TeruioBble W AnekTp. craHuuu'.; PerynspHas u xaoTudeckas TuHaMuKa, MOCKBa ;
Nxesck; 2003 (6 7k3.)

2. bproxanos, O. H.; AsponnHamuka, TOpeHHE W TEIUIOOOMEH Npu CxxuraHud Torutuea : CrpaB. mocobue.;
Henpa. C.-Ilerep6. otn-aue, Cankt-IlerepOypr; 1994 (1 3x3.)

3. Cokonos, b. A.; KoTenbHble yCTaHOBKM M HX HKCIUTyaTalus : y4eOHUK JUIs ydyaluxcs oOpazoBar.

yupexaeHui Had. npod. odpa3oBanus.; Academia, Mockaa; 2005 (35 3k3.)

IIpogeccnonasibHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMBbI

[TonHoTekcTOBass 0a3a JaHHBIX HOPMATHUBHO-TEXHMYECKOH, HOPMATHUBHO-TIPABOBOM JOKYMEHTAIUU
"Texakcnept (Kogekc)". — Pexxum moctyna: M3 xopropatuBHoit cetu Yp@VY: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

Marepunansi ais jaun ¢ OB3

Becy xontent OBC mpencraBieH B Buze (ailioB crenuanbHOro (opmara Jjisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIIOJIb30BaHUEM SKPAaHHOM JTYTIbI
Y HACTPOMKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe N NMIOUCKOBbIC CHCTEMBbI

[IpaBuna ycrpoiicTBa u 0€30MacHOM AKCIUTyaTalldi MapoOBBIX M BOAOTpeiHbIX KoTioB. I1b 10-574-03 /
[DnexTponHsbIil pecypc]. - HoBocubupck : Cubupckoe yHHUBEpCUTETCKOE n3AaTesnbeTBo, 2007, - 176 ¢. —
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=57441



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

KoteabHble YCTAaHOBKH M MAPOreHepaTopbl TCIJIOBLIX 3JJEKTPUIECCKUX CTAHIMH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTOo
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu UHaTEPHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

[IpakTrueckue 3aHATUS

MebGenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABUJIAMHU H
HOpMaMH

[Toakmrouenue k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Kypcosast pabora/
KYpPCOBOM IPOEKT

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

PaGouee mecto nperoaaBaTeiisd

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




Jocka aynutopHas
[Tepucgepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

Koncynpranun

Mebens ayauTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJCHTOB

PaGouee mecTo npemnoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

ObopynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUJIAMHU
HOpMaMH

[Tonkmtouenue k cetn MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[epugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toagxmrouenue x cern IHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

CamocrosrenbHas
pa0oTa CTyZEeHTOB

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabovmX MECT B
COOTBETCTBHUHU C KOJINYCCTBOM
CTYJICHTOB

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




Jocka aynutopHas

HepCOHaHLHHe KOMIIBROTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OopraHu3anuu y4eOHOTro
poIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABHIIAMHU U
HOpMaMH

[Tonkmrouenue k cetu UHTEpHET




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
Tennomexannuyeckoe U BCIIOMOraTejbHoe
00opyaoBaHue M TPYOONPOBOAbI TEMJIOBBIX
JIEKTPUYECKHUX CTAHUMMI

Pabouas nporpamMmma IUCHUILIMHBI COCTABJICHA aBTOPAMM:

Ne i/ | ®amuausa Ums OTyecTBO YHeHas cTemnens, JoyxHOCTH Honpasnenerie
Y4YeHoe 3BaHHe
1 YepnoBa Mapuna 0e3 ydueHou Crapuuit TEIUIOBBIX
Bbopucosna cTerneHu, 6e3 MpenoaBaTe ANEKTPUUECKUX
YYEHOTO 3BaHMS b CTaHIUH’

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUN SHEPTreTHUECKUMA

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e YepnoBa Mapuna bopucona, Crapuiuii npenojaBarteib, TENJOBbIX 3JIeKTPHUYECKUX CTAHIIUHI

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

Knaccudpukanus Texnonmoruueckas cxema TOC 1 MECTO BCIOMOTaTeNIbHOTO
1 BCIIOMOTaTEIBHOTO obopyznoBanus B Hell Kimaccudukanus BCmoMoraTeasHOro
obopynoBanust TOC obopynoBanus TOC 1Mo Ha3HAYSHUIO W IPUHIIUITY JCHCTBHSL.

HasnaueHue 1 TUIIBI pereHepaTUBHBIX NTOAOrPEBATEIIEH.
KoHcTpykTHBHBIE 0COOCHHOCTH NIOJOTpeBaTeNeld BBICOKOTO U
HU3KOTO AaBiieHusl. CXeMbI BKIIFOUEHHUS ITOI0TPEBATENEH B CUCTEMY
pereHepanuu TyporHbl. OCHOBBI TEIUIOBOTO pacueTa
pereHepaTuBHBIX Moorpesatenci. OnpeeneHrne 0CHOBHBIX

2 PereHepaTuBHbIC U CETEBBIC | reoMeTPHUCCKUX XaPAKTEPUCTUK PEreHepaTHBHBIX

HOAOrpeBaTCIIN nogorpesatenieidr. OCHOBBI THAPABINIECKOTO pacueTa
pereHepaTUBHBIX OJOTPEBATENEH.

Hasznauenue ceteBbix nojorpenareneil. KOHCTpyKIMU CETEBBIX
Hoz[orpeBaTeneﬁ. CXeMBbI BKIIIOUEHHUSI CETEBBIX HonorpeBaTeneﬁ.
TennoBoil pacuer ceTeBbIX OIOIPEBATENEH.

Haznauenue u Tunsl ucnapurtenel. KoHCTpykiiuu ucnapurenei.
Bognsrit pexnm ncnapureneid. CxeMbl BKITIOUEHHUS HCIIapUTeNel B
teruioByio cxemy TOC. TermnoBoit u rupaBIndecKuil pacueT

3 Wcnapurenu u aeasparopsl | ACHAPUTENCH.

Hasnauenue u Tunel 1ea’paropos. TeopeTnueckue OCHOBBI
npoliecca TepMuuecKoit neaspaunu. KoHCTpyKIuK ieaspaTopos.
Pacuer TerooOMeHa B iea’paTopax.




Haznauenue v npuHIUI AEHCTBUS BOAOTPEHHBIX KOTJIOB.
KoncTpyxkiun BogorpeidHsIx KoTia0B. OCHOBHI TEIUIOBOTO pacdera
BOJIOTPEUHBIX KOTJIOB

4 Bonorpeitnbie KOTbI

Hasnauyenne u 0011acTh MPUMEHEHUST HACOCOB U TATOAYTHEBBIX
mamuH. [lapamMeTpsr paboThl MamiH. XapakKTEPUCTHKH HACOCOB U
TArOAYyTHCBBIX MallIWUH. OnpeﬂeneHI/Ie XapaKTCPUCTUKU CCTH.
Pabounii pexxum npu pabote MammHbl Ha ceTb. CoBMecTHast paboTa
HECKOJIBKUX MallluH Ha O6Hly}0 CCTh. OnpeneneHHe OIITUMAJIBHOI'O
peKruMa COBMECTHOM pabOThI MAIlIH Ha CeTh. Y cTOWYMBas paboTa
HACOCOB M BEHTHJISITOPOB B ceTH. [loMmnax u Mepsl ero

HacocHoe u TaronyTseBoe npeaynpexaeHus. Kaputanus u Mepbl npeaynpexaeHus

obopynoBanue TOC

KaBHUTaIlUH.

OCHOBBI TeOpUHY TOJJOOUS MPOIIECCOB B HACOCAX U TATOIYTHEBBIX
MainHax. PerynmpoBanue mapaMeTpoB paboThl HACOCOB U
TATOMYThEBBIX MamuH. CriocoOsI peryiaupoBanus. CpaBHEHHE
Pa3IMYHBIX CIIOCOOOB PETyJIMPOBAHUS 110 3aTPaYyUBaACMON
MOIITHOCTH. KOHCTPYKIII/II/I TATOAYTHEBBIX MallIUH XU HACOCOB.
WcneiTanus u OKCIUTyaTalyd HaAaCOCOB U TATOAYTHEBBIX MAllIH.

6 CraHIMOHHBIE TPYOOTIPOBOIBI

TOC.

Krnaccudukanus cTaHIIMOHHBIX TPYOOIIPOBOJOB 110 HA3HAYECHUIO.
Kareropuu tpy6ompoBomoB. @akTopbl, BIUSIONINE HA pabOTy
TpybonpoBoaoB. KomneHcanus TEIUIOBBIX yIUTHHEHHN
TpybonpoBonos. Kpemienue tTpybonpoBoaos. TemaoBas H30ILus
TpybonpoBonoB. Apmatypa aist TpyoonpoBonoB. OCHOBBI pacueTa
KOHCTPYKTHUBHBIX 2JIEMEHTOB M FMIPaBINYECKOTO CONPOTUBICHMUS
TpyOonpoBonoB. OCOOEHHOCTH HKCILTyaTallu TPyOOIpOBOAOB

Pacuet TeriooOMeHHOTO
000pyIOBaHUS H
TpyOOTIIPOBOZOB HA MMPOYHOCTH

YcnoBus paboThl MeTalIIa TEMI000MEHHOT0 000y TOBaHUS U
TPyOOIIPOBOIOB. MI3MEeHEHUs CTPYKTYPHI U CBOWCTB CTaJei B
MIPOIIECCe U3TOTOBJICHHUS, IKCILTyaTallii, MOHTa)Ka ¥ PEMOHTA.
KonTponb cocTosiHus mapornpoBoAoB. PacueT Ha MPOYHOCTH
JJIEMEHTOB TETNIOOOMEHHUKOB H TPYOOIIPOBOIOB.

30510y I0BUTENTH

Hasnauenue v tunel 3010yiosureneid. KoncTpykunu
30JI0yJIaBIMBAIONTNX YCTPOorCTB. [Tokazarenu a¢dheKTHBHOCTH
paboTHI 30JI0YIIABINBAIONINX yCTPOUCTB.

1.3. HanpaBneHHe, BH/JIbI BOCIIUTATEIIHLHOM ACATCIIbHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpasnenu Bu
alpaBJICHUC . a . TexHonorus PesvIILTaTEL
BOCITUTATENBHON | BOCIMTATENBHON | poorooro e oo KoMIeTenmms o6yquH;1
NEeSITEIbHOCTH NeSITeIbHOCTH JeATeTbHOCTH y
[IpodeccronanbH | AMCTAaHIIMOHHOE TexHonorus [IK-16 - Criocoben V-1 - [IpaBuibHO
0€ BOCIIUTaHHE oOpa3oBaHue CaMOCTOSITEJIbHON | MOJAEPKUBATh WHTEPIPETUPOBATH
paboThI MIPOEKTHBIM peXUM | TTOKa3aHUs
LieJIeHallpaBIeHHA
paboThI KOHTPOJIbHO-
s pabora ¢ Texnomnorus
. SHEPrOMCTOYHHUKA U | UBMEPUTEIbHBIX
uHpopmanuen aHanu3a
CHUCTEMBI puOopoB,
TUTSt 00pa3oBaTeNbHbBIX
HHEProCHA0KEHUS YCTaBOK,
UCIIOJIb30BaHUs B | 3a7a4
CpeIcTBaMu OJIOKHPOBOK,
MPAKTUYECKUX




HEIISIX CHCTEMBI KOHTPOJISI | CUTHAJIOB
u
ABTOMAaTH3UPOBAHHO
T'O yIpaBIICHUS,
00 BPYYHYIO 11O
MOKa3aHUSAM
KOHTPOJIHHO-
U3MEPUTEITbHBIX
npubopoB

V-3 - Onpenensarts
MIpaBUIIbHBIC
JEUCTBUSA 110
KOPPEKTUPOBKE
pexxuma paboTbl
o0opyIoBaHuUs C
TOYKH 3pEHUS
0e30I1acHOCTH,
YKOHOMHUYHOCTH U
9KOJIOTHYHOCTH
paboThl
JHEPrOMCTOYHUKA
Y CUCTEMBI
SHEPTOCHAOKEHUS

[1-1 - Cnenatp
000CHOBaHHBIH
BBIBO/J] O
COOTBETCTBUU
pexxuma paboTbl
obopyoBaHus
HSHEPrOMCTOYHHKA
U CHCTEMBI
HEPrOCHAOKCHHUS
PEXKUMHOM KapTe
TEXHOJIOTUIECKOTO
nporecca,
TeMIepaTypHOMY
rpaduKy TerioBoit
cetn

1.4. TIporpaMma MUCHMIUTMHBI peaiu3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIINOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI

Tennomexannuyeckoe ¥ BCIIOMOrare/jibHoOe 000pyA0BaHHe U TPYOONPOBOAbI TENJIOBBIX
JJIEKTPUYECKHUX CTAHIMI

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. Mamuenko, , B. O.; IlnactuHYatble TEMIOOOMEHHUKH B HHU3KOTEMIIEPATYpHOH TEXHHKE U
OMOTEXHOJIOTMYECKUX Tpoueccax : yueOHoe mocobue.; YuuBepcuter UTMO, Cankt-IletepOypr; 2014;
http://www.iprbookshop.ru/67533.html (3nexTpoHHOE U3AaHUE)

ITeyaTHbIE U3TaHUSA

1. Puxtep, JI. A., Emuzapos, /I. Il., JlaBeirun, B. M.; BcmomorarenpHOoe 000pYIOBaHHE TEILIOBBIX
ANIEKTPOCTAHIIMM : Yuelb. mocobue ajisi By30B.; DHeproaTomusaaTt, Mocksa; 1987 (22 7k3.)

2. Hasmees, 0. I'., JIaBbirun, B. M.; Tenmooomennsie annapatsl TOC : yue6. nmocoOue A CTyJEHTOB BY30B,
oOyuaromuxcs 1o HanpasieHuto "Termosnepretuka”.; MOU, Mocksa; 2002 (1 5k3.)



3. Uepkacckmii, B. M.; Hacockl, BeHTUIATOPBI, KOMIIPECCOPHI : Yuel. s TEIUIOdHEPr. CHEeruaIbHOCTEH
BTYy30B.; DHeproaromusaat, Mocksa; 1984 (94 3k3.)

4. Crepmam, JI. C., JIaBeirun, B. M., Tumms, C. I'.; TerioBsie 1 aTOMHBIE 3JIEKTPUYCCKUAE CTAHITUH : y4eO. s
CTYJICHTOB By30B, 00y4aromuxcs 1o HampasjeHuto moarot. "Temnosnepreruka'.; MOU, Mockga; 2008 (1 3k3.)

5., Hupenmreitn, M. A., bponos, 0. M., borarosa, T. @.; TemmooOMEHHHKH YHEPTETUIECKUX YCTAHOBOK :
WUTFOCTPATHBHOE MIPWII. K YYEOHHKY I CTyIeHTOB creruanpHocTei: 10.14.00 - 'a3oTypOuH., mapoTypOuH.
ycranoBku U asurarenu; 10.05.00 - TemnoBble anektp. ctaHumu; 10.10.00 - ATOM. 3J€KTp. CTaHIMU U
yctanoBkH.; YI' TY-VIIU, Exatepunoypr; 2004 (24 x3.)

6. , bponos, FO. M.; TpyOompoBOAbl TEIIOBBIX NEKTPUUECKUX CTAHIMM : ydeOHOE MOCOOUe ISl CTYIEHTOB
BTy30B, oOyuwaromuxcs mo crneuuaibHocTsM: 140101 - TemnoBwie snexkTpuyeckue crtanmuu, 140503 -
["a3oTypOuHHBIC, TApOTYpPOUHHBIE. YCTAaHOBKH U aBurarenu, 140404 - AToOMHbBIE 3JIEKTPUYECKHE CTAaHIIUU U
ycranoBku.; YI'TY-VIIU, ExatepunOypr; 2008 (6 3k3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

[TonHoTekcTOBass 0a3a JaHHBIX HOPMATHUBHO-TEXHUYECKOH, HOPMAaTUBHO-NPAaBOBOM  JOKYMEHTAI[UU
"Texakcnept (Kogekc)". — Pexxum noctyna: M3 xopropatuBhoit cetu Yp®@Y: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

Matrepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro (opmara I BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIsl IPOYTEHUS C UCIIOJIb30BAHUEM IKPAHHOM Ty IIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MONCKOBBIE CHCTEMBbI
3oHanbHast HayuHas 6ubnuoreka http://lib.urfu.ru/

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Tennomexannuyeckoe U BCIOMOrare/jibHoOe 000pyA0BaHHe U TPYOONIPOBO/bI TENJIOBBIX
JIEKTPUYECKUX CTAHIUI

CBeennsi 00 OCHAIIEHHOCTH JUCHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/1I0BaHNEM U MPOrPaAaMMHBIM 0O0ecneyeHueM

Tabmwmia 3.1
Ne Bunaw! 3ansiTmii OcHaIEHHOCTH CHEeNNATbHBIX IlepeyeHs JNEH3HOHHOTO
n/n MOMeLIeHHNI 1 TOMellleHu i UIs NMPOrpaMMHOro o0ecrne4eHns
CaMOCTOAITEJIbLHON padoThI
1 Jlexmun Mebenb ayauTopHasi ¢ Office 365 EDUAS ShrdSvr ALNG

KOJIMYECTBOM pabovMX MECT B SubsVL MVL PerUsr B Faculty EES
zg;;gz:amﬂ © KOMUACCTBOM Google Chrome, Mozilla Firefox
Pabouee mecTo npemnogaBarens
Jocka aynurtopHas

[Tepugepuiinoe ycTpoicTBO




O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

[IpakTrueckue 3aHATUS

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEEe TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU
HOpMaMH

[Tonkmouenune k cetu MaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

ZULU

Google Chrome, Mozilla Firefox

Koncynbranun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBUH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

[Toakmtouenue k cetu MHaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee MecTo npemnogaBaress

Jlocka aynuropHas

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




[Tepudepuiinoe ycTpoiicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
IpoLIecCca B COOTBETCTBUH C
CaHUTApPHBIMU ITPABUTIAMU U
HOpMaMH

[Toaxmrouenue k cetn HTEpHET

CamocTrosTenbpHas
paboTa cTyI€HTOB

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUM C KOJIHMUYECTBOM
CTYJCHTOB

[TepconanbpHBIE KOMITBIOTEPHI 11O
KOJIMYECTBY 00YyYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIiy yueOHOTO
IpoLIecca B COOTBETCTBUH C
CaHUTApHBIMU ITPABUTIAMU U
HOpMaMH

[Toaxmrouenue k cetn HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
TypOuHBI TENJIOBbIX M AaTOMHBIX
JIEKTPUYECKUX CTAHIUI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 lNonourymoBa Bepa KaHauaaT HoueHt TypOUH U
Hukomnaesna TEXHUYECKUX HAYK, JBUTaTENei
JOLIEHT

Pexomen10BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Tonomymona Bepa HukosaeBHa, /loueHT, TYypOMH U ABUraTe el

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— CwmemranHas Mozens 00ydeHus ¢ UCIojib3oBaHueM oHiaiH-kypca (OK) mapTHepa
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne

o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TeMbl

[penmer, 3amaun, coepKaHue U CTPYKTypa TUCIUTUINHBL.
VY4ebnas tuTeparypa no qucuuiuiiHe. TypOUHBI B SHEPTeTHKE U Ha
1 Beenenue Tpancnopte. Kpatkas ucropus passutus Typooctpoenus [Ipuniun
neiicTBus TypOuHbl. OCHOBHBIE 3JIEMEHTB! KOHCTPYKLIUHU TypOUHBI.
Knaccuduxarms TypOuH.

Ucteuyenne BogsiHoro mapa u3 corl. TypOUHHBIE PEIIETKH.
[punnun padotsl TypOounHOK cTynenu. [Iponecc npeodpasoBaHust
9HEepruu B TypOuHHOH cryneHu. Ilotepu sHepruu B TypOUHHBIX
pemerkax. CTyIIeHH aKTHBHOTO M PEAKTUBHOTO THIIOB.
Tpeyronsauku ckopocTei. OTHOCUTENBHEIHN JTonaTogHbii KIT/]
TypOWHHOI cTyrnieHn U ero 3aBucuMoct ot U/Cd.
JlomonHuTeNbHBIE TOTEPH SHEPTHH B TypOMHHOM CTYTEHU.
OtHocutenbHbli BHyTpeHHUH KII/] crynenu. /[ByxBeHeuHbIe
crynenu. [lapunansasle cryneHn. CTyneHu OONbLION BEEPHOCTH.
Omnpenenenue OCHOBHBIX Pa3MEPOB COIJIOBBIX M PA0OYHX

2 TypOunnas cTyneHs

pemeTok. Bribop npoduield TypOMHHBIX PEIIETOK.

Pabouwmii mporecc MHOTOCTYTIIEHYATO!H TapoBoil TypOouHbl. Ob1Iee
YCTPOHCTBO U OCHOBHBIE CHCTEMBI apoBOi TypOuHEL [IpenenbHas
MOIITHOCTH OJTHONIOTOYHOH MapoBOH TYpOHHBI U MPOITYCKHAS
CHOCOOHOCTD TIOCHEAHEH CTYIIEH!: OCHOBHBIE (DAKTOPHI M UX
OTIpEJeIISIONINE; CIIOCOOB YBETMUSHHS IPe 1eIbHONH MOIIHOCTH
TypOuHBI. OceBble YCHITUS U CITOCOOBI NX YPaBHOBEUTHBAHHSL.
YmnoTHeHns B TapoBBIX TypOuHax. Kitaccndukanus yrioTHeH A

3 MHorocTtyneH4yarsie TypOuHBI




10 MECTy YCTAaHOBKHM B TypOuHe. Teopus npouecca B
NaOMpPUHTOBBIX YIUIOTHEHUAX. Pacder yreuek mapa uepes
nradparMeHHbIC ¥ KOHIIEBBIE YIIOTHEHUs. CHCTeMa KOHIEBBIX
YIJIOTHEHUH MapoBBIX TYPOWH U €€ BKIIIOUCHHUE B TCIIOBYIO CXEMY
IITY.

[Tapopacnpenenenve TypOuHbl. HaznaueHnue cucremMsl
rapopacripesielieHus u ee coctaB. OCHOBHBIE THIIBI
napopacrnpeesieHusl, IpUMEHsIeMbIe B TAPOBBIX TypOMUHaX.
OCHOBHBIE KOHCTPYKIMHU CTOIIOPHBIX U PETYIUPYIOMINX KJIAIIaHOB
MapoBEIX TYpOuH. PacueT u mpoekTupoBaHue mapoBoi TypOUHBIL.
ITocnenoBaTenbHOCTh pacueTa OAHOLMIMHAPOBON MapoBOH
TypOuHEIL. Onpeenenne Yuciia CTyleHer i pacipeneacHne
TEeIuIoTepenaaa MeXX/ Iy CTyleHsIMHU. Y CTaHOBKa ITapoBOil TypOUHBI
Ha pyrnamente. OpraHu3anusi TETIOBBIX pAaCIIUPEHUH TYPOUHEI.

Cucrema cMa3KH,
PETyIUPOBaHUS

Ha3znauenue cuctemMbl MaciOCHAOKEHHSI M1 OCHOBHbIE TPEOOBaHUS K
He#. [IpuHIMIraIpHBIE CXEMBI MacIIOCHA0KEHNSI TAPOBBIX TYPOUH.
CoBMelIeHHbIe CUCTEMbI MacJIOCHA0KEHUS CMa3KH U
peryaupoBaHusl.

ABTOHOMHAsI CHCTeMa MacJIOCHAOKeHHs cMa3Ki. OCHOBHBIE
AJIEMEHTHI CUCTEM MAaCJIOCHAOKEHHUSI. 3a1a4l CHCTEMBI
aBTOMarnieckoro peryiuposanus (ACP) napoBoii TypOUHBL.
CrpyxrypHas cxema ACP npsimoro aeiictBusi. Cxemsl ¢
IpoMeXyTouHbIM ycunneM. Beoa B ACP komanz oT onepaTtopa;
MexaHu3M ynpasneHus Typouaoit (MY T). Ilonstue
HepaBHOMEPHOCTU U HeuyBcTBUTENbHOCTH ACP. Cratnyeckas
xapakrepuctuka ACP. 3abpoc gacToTts Bpamenus. Haznauenne
CHCTEMBI 3aIIMTHI TApOBOW TypOHHBI. 3amuTa TypOHHBI OT
HEJIOIMYCTUMOTO MOBBIIIIEHNS YacTOTHI BpallleHus. ABTOMaT
0e3onacHoCTH. 3amUThl TYpOUHBI: OT HEAOIYCTHMOTO OCEBOTO
CABHIa, OT HEJOMYCTUMOI'O CHHXKEHUSI JaBIECHUS B CUCTEME
CMa3KH, OT HEIOIYCTUMOTI'O TIOBBIIIEHUS 1aBJICHUS B
KOHZIEHCATOpPE, OT HEJOMYCTUMOTO CHIDKEHHS TEMIIEPaTyPhI
CBEKEro napa, 0T HeIOIyCTUMOr0 MOBbIIeHHs ypoBHs B [IB/I.

TypOuns! mist
KOMOWHHPOBAaHHOH BBIPaOOTKH
TEIUIOBOM U 3JIEKTPUUECKON
SHEPTUU

OcHOBHBIE TOTPEOUTENH TETIIOBOH HEprun. I'paduk norpednenus
Ter10Boi sHepruu. TypOuna ¢ mpotuBogasaeHreM. OCOOEHHOCTH
ee PeKUMOB paboThl. XapaKTepUCTUKN 3KOHOMHUYHOCTH.
MapxkupoBka TypOuH ¢ IpoTHBOAaBIeHUEeM. TypOuHa ¢ OIHIM U
IBYMsI perympyeMbiMu oTOopamu. OCOOEHHOCTH PEXIMOB
paboTsl. MapkrpoBKa TypOHH ¢ PeryIHpyeMBIMU OTOOPaMHU.

TypOuHBI cO CTyIEHYaTHIM ITOIOTPEBOM BOJIBI JUTS IIeJIei
remnodukaiuu. Ocodennoctu padotel I{TH/L TermohukaimoHHbIX
TypOuH. XapaKTepUCTUKA IKOHOMUYHOCTH H JUATPaAMMBI PEKUMOB
Terno(GuKauoHHON TypOuHbl. KOHCTpYKTHBHBIE OCOOEHHOCTH
TypOUH ¢ IPOTUBOJABICHUEM, C PETYIHPYEMBIM OTOOPOM Tapa.
Perynupytomue opranbl U UX KOHCTPYKLIUH.

[TapoBsie Typ6unabr ADC

OcnoBHble TemoBble cxeMbl ADC 1 TpeOOBaHHS K HHUM.

OcoGennoct KoHCTpYKIuH TypouH ADC 1 paxTops! ux
omnpeaenstomue. EnuHNYHAs MOUTHOCTH TYpOUH U BIUSHUE
MIPOIYCKHOH CIIOCOOHOCTH BBIXJIONA, AaBJICHUS B KOHAEHCATOPE,
4acToThl BpauieHus1. OCOOEHHOCTH HCIIOIB30BAaHMS BIaKHOTO Mapa
B TypOunax ADC. BHyTpeHH:Is 1 BHEUIHsIA cenapauus. PaznensHoe




JaBiicHre. BEIOOp ONMTHMAIBHOTO 3HAUEHHUS Pa3IeIUTENLHOTO
JaBJIeHUs. BiusHre akkyMyTUpoOBaHHOHN B TypOWHE BIIard Ha
pa3roHHBIE XapaKTEepUCTUKHU TypOoarperata. HagesxxHocTs u
OuroJIoruyecKas 3aIuTa.

Bubpanus typboarperara

ITonsTre Bubpammu. YacToTa COOCTBEHHBIX KOJICOAHMIA.
Briayxnennsie konebanus. Pesonanc. Bubpammst Typboarperara.
OcHOBHBIE ITOKa3aTeN BUOpauu TypOouH (BUOponepeMeleHue,
BHUOpocKopocTh). Bubpauus o6opoTHO# yacToTel. Kputnueckue
gacToThl. JKecTkue u rudkue BanonpoBoabl. Hu3kodactotHas U
BBICOKOUYACcTOTHAsl BHOparmsi. HopMbl BUOpalIMOHHON HA/IEKHOCTH.

[lepemeHHBII peskUM pabOTHI
TypOUH

Knaccudukanus pexxuMoB paboTsl TypOuHbL. Paborta coria

TIpU TIEpEeMEHHOM peknMe. CeTKa OTHOCUTEIBHBIX PAacX00B Mmapa.
Pabora crynenu npu nepemenHoM pexxume. M3menenue KIT/I u
peaktuBHOCTH. PaboTa oTCceka mpu nepeMEeHHOM PEKUME.
Bzaumocssa3p pacxonoB u gasienuil. ®opmyna dmnrorens.
W3meHeHue Terionepenagos Mo CTyneHsM (oTcekam). Pacimpenue
B KOCOM Cp€3€ COILIOBOTO U pabO4Yero KaHaJoB; MpeIeIbHbIe
naBieHus. PaboTa mocneaHel CTyneHN KOHICHCAIMOHHOM
TypOHHEBI IPU IEPEMEHHOM pekuMe. IpeaensHbIi BakyyM.
YHuBepcaiabHasg KpuBas MonpaBKka Ha MOUIHOCTb ITPU U3MEHEHUU
JIaBJICHUS B KOHJIEHCATOpE.

PexxumMHuas muarpaMMa «pacxoI-IaBiIcHIE» TypOUH C IPOCCETBHBIM
1 coruioBeIM napopactpenenaeHueM. KII/] oTcekoB U MOLIHOCTH B
YCIIOBUAX MEPEMEHHOTO PEIKUMA. Pexxumuas AuarpamMma
«MOIIIHOCTh-PAcXo0]» TypPOHH C APOCCEIBHBIM M COTLIOBBIM
rnapopacnpeaencHueM. BiinsiHue u3aMeHeHNsI Ha4aJIbHOTO AaBJICHUSA
Y TEeMIIepaTypbl, KOHEYHOTO JIaBIICHHS TypOWHBI Ha PEKUMHYIO
UarpaMMy «MOIIHOCTb- PacXo» KOHIESHCAIIMOHHON TYpOUHBI
TypOHHEI C TPOTHUBO/IaBJICHHEM. BinsaHre N3MeHeHHS apaMeTpoB
mapa Ha MOINHOCTH U S9KOHOMUYHOCTBH B 3aBUCUMOCTU OT CUCTEMBI
IapopacipeiecHus.

KonpeHcammonHast ycTaHOBKa

Ha3HaueHne KOHAEHCATMOHHONW YCTaHOBKHU. CXEMa H OCHOBHBIE
351IeMeHTHL. B3aumozelicTBre OCHOBHBIX TOTOKOB. OCHOBHBIE
(akTOopbI, BIUSIONINE HA N3MEHEHUE JIABJICHUS B KOHJIEHCATOPE.
TemneparypHslii Hanop KoHAeHcaTopa. [lepeoxnaxnenue
KoHJeHcaTa. Bo3nyxoynandronme ycTporicTBa KOHIEHCATOPa.
[TapocTpyiiable 1 BogOCTpyiiHbIE 3x%keKTOpHI. [IpuHiun neiicteus u
XapaKTEpUCTUKH MKEKTOPOB. BKiIroueHNE 35)KEKTOPOB B CUCTEMY
ITYy.

BOI[SIH&H " BO3AYyIIHAA MJIIOTHOCTb KOHACHCATOPA,
BKCHHyaTaHI/IOHHHﬁ KOHTPOJIb. OCHOBHBIE CLIOCOOEI YHCTKU
KoHACHCaTOopa.

10

I'a3oTypOUHHEIC YCTAHOBKU

Cxewmsl 1 nukisl npocteiimux I'TY co cropanuem Tormimsa npu
IIOCTOSTHHOM JaBiieHUH. OCHOBHBIE ITOKA3aTENH, XapaKTepU3YIOIIHe
paboty ['TY. OcobeHHOCTH KOHCTPYKIIMH T'a30BBIX TYpOHH.
OCHOBHBIC HAIPABJICHUS TOBBIIICHUS SKOHOMIYHOCTH [TV,
TexXHUKO-3KOHOMUYECKOE U KOHCTPYKTUBHOE cornocTaBienue ['TY
u IITY; npeumyInecTBa 1 HEAOCTATKH.

1.3. HaHpaBHeHI/IC, BHUJIBI BOCOUTATEIBbHOMN ASATEIBHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH




Taonurma 1.2

Hanpasnenue Bu
P 7 . i Texnozorus PesynbraTh
BOCIIUTATEIIBHON | BOCHMTATENBHON | popvioroo oo KoMIeTe s o6yqu1/m
JeSITeTbHOCTH JeSITeTbHOCTH NeSTEIPHOCTH y
[TK-16 - Cnocoben V-1 - [IpaBunbHO
HOJICP)KUBATh UHTEPIPETHUPOBATH
NPOCKTHBIN PEKUM | TTOKa3aHHS
paboTHI KOHTPOJIbHO-
YHEPrOMCTOYHUKA U | U3MEPHUTEIBHBIX
CHCTEMBI npubopoB,
HHEPTrOCHAOKEHUS YCTaBOK,
Texnonorus CpeNCTBAMH OJIOKHPOBOK,
TOBBIICHHS CHCTEMBbI KOHTPOJISI | CUTHAJIOB
KOMMYHHKaTHBHO | 1
i V-3 - Onpenensite
ABTOMAaTH3UPOBAHHO
NpaBUJIbHBIC
KOMIETCHTHOCTH | 1o yrpaprenms, pa
I100 BPYUHYIO 110 JACHCTBHA TIO
TexHonorus I, KOPPEKTHPOBKE
opmupoBanms pexuma paboThI
YBEPEHHOCTH U KOHTPOJIBHO- 060DV IOBAHIS C
AUCTAHITMOHHOE HU3MEPHUTEIbHBIX 2
T'OTOBHOCTH K p
o0Opa3zoBaHue . | mpuGopos TOYKHU 3pEHUS
CaMOCTOSITEIIbHOU 6€30MacHOCTH,
LIEJICHAIIPABJICHHA | YCIICITHOU SKOHOMHUYHOCTH U
Ipodeccnonansy | 4 pabota c npodeccuoHabH SKOJNOFMYHOCTH
0€ BOCITATAHNE uHpopManuen Ol IeATeITbHOCTH PaBOTEI
AT TexHOMOrHs JHEPrOMCTOYHHKA
UCTIOJIb30BaHUs B S— U CHCTEMEI
IIPaKTHICCKUX O3UTHBHOCTH B SHEProcHa0KEeHUs
HEJISX
CHCTEME I1-1 - Cuenarts
OTHOINCHIH 000CHOBaHHBIN
CTYJICHTOB B BBIBOJT O
BY3OBCKOM CPEIC COOTBETCTBUH
TexHomorns pexxuma paboThl
AHATI32 o0opyIoBaHUS
00pa3oBaTeNbHBIX SHCProMCTOHNKA
saman Y CHCTEMBI
HHEPrOoCHA0KEHUS
PEXUMHON KapTe
TEXHOJIOTHYECKOT O
npoiecca,
TEeMIEepPaTypPHOMY

rpaduKy TEIIOBOK
ceTu

1.4. IIporpaMMa AMCHMIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3bIke Poccuiickoit @enepanui .




2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
TypOMHBI TeMIOBBIX U ATOMHBIX 3JIEKTPUYECKHX CTAHIUIA

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Hlunnukos, I1. A.; [IpoekTupoBaHue 0JHOLMIMHIPOBON KOHIEHCALIMOHHOM TypOUHBI : yueOHOe mocobdue. ;
HoBocubupckuii rOCyJ1apCTBEHHBIN TEXHUYECKUU YHUBEPCUTET, HoBocubupck; 2013;
https://biblioclub.ru/index.php?page=book&id=228883 (DnexTpoHHOE U31aHUE)

2., Kosnos, C. C., Hbickun, JI. M.; OnpeneneHne XxapakTepUCTUK TEIUIOPHUKAIIMOHHON MapoBOM TypOUHBI:
METOAMYECKUE YKa3aHUs : MeToAuuyeckoe mnocobue.; Hukeropoackuil rocynapcTBEHHBIH apXUTEKTYpHO-
CTPOUTEIIbHBIN YHUBEPCUTET (HHT'ACY), Hroxuuit Hogropopn; 2009;
https://biblioclub.ru/index.php?page=book&id=427264 (DnekTpoHHOE U3TaHKE)

ITeyaTHbIE U3TaHUSA

1. lernses, A. B., TpostHoBckuii, b. M.; [1apoBbie TypOuHsbI : Teopusi TEIIOBOTO Mpolecca U KOHCTPYKIUU
TypOuH : Y4eOHUK JJI CTYJEHTOB YHEPTOMAITMHOCTP. U TEIJIOIHEPIeT. CeuanbHoCTel By30B : B 2 kH. KH.
1. ; Dueproatommu3aat, Mocksa; 1993 (80 3k3.)

2. Tpyxuuii, A. JI.; [Tapora3zoBeie yCTaHOBKH 3JEKTPOCTAHIIUHN : yuyeOHOE MocoOue Il CTYJEHTOB BY30B,
00ydJaromuxcs Mo HalpaBJIECHUSM MOATOTOBKH ""DHEpPreTHUecKkoe MamuHocTpoeHue" u "TernmosnepreTuka u
terotexuuka'.; MOU, Mocksa; 2013 (3 7k3.)

3., Koctiok, A. I'., ®ponos, B. B., bynkun, A. E., Tpyxuuii, A. Jl.; [lapoBbie u ra3zoBbie TYpOUHBI IS
AJIEKTPOCTAHLUHN : yuyeO. Uil CTYJICHTOB BY30B, OOYYalOLIMXCS MO CHELHUaTbHOCTH "TemoBble 3IEKTP.
cTaHuuu" HanpasieHus noarot. "Temnosnepreruka”.; MOU, Mocksa; 2008 (1 3k3.)

4. Camoiinosuy, I'. C.; [lepeMeHHbBIC U NEPEXOHBIC PSKUMBI B NMAPOBBIX TypOMHAX;, DHeprousnaT, MOCKBa;
1982 (18 7k3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

[TonHoTekcTOBass 0a3a JaHHBIX HOPMATHUBHO-TEXHUYECKOH, HOPMAaTUBHO-NPAaBOBOM  JOKYMEHTAI[UU
"Texakcnept (Kogekc)". — Pexxum noctyna: M3 xopropatuBhoil cetu Yp®@Y: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

[TapoBeie TypOomuber ADC. UYacte 1. Teopus temmoBoro mpomecca. . — Pexum  gocryma:
https://openedu.ru/course/mephi/mephi_pt/

Matepuansi aas jauy ¢ OB3

Becoy xontent OBC mpencraBineH B Buze (ailioB crnenuansHOro ¢opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BH/JI€, IPUTOJTHOM JIsl TPOUYTEHUS C UCTIOJIb30BAaHUEM SKPAHHOM JTYTIbI
1 HACTPOMKON KOHTPACTHOCTH.

ba3sbl JaHHbIX, I/IH(])()pMaIIHOHHO-CHpaBO‘lHLIe H IMOUCKOBbLIC CUCTEMbI

3oHanbHas Hay4yHas ounbnuoTeka http://lib.urfu.ru/



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

TypOMHBI TeMIOBBIX U ATOMHBIX 3JIEKTPUYECKHX CTAHIUIA

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTOo
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu UHaTEPHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

[IpakTrueckue 3aHATUS

MebGenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABUJIAMHU H
HOpMaMH

[Toakmrouenue k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Kypcosast pabora/
KYpPCOBOM IPOEKT

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

PaGouee mecto nperoaaBaTeiisd

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




Jocka aynutopHas
[Tepucgepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

Koncynpranun

Mebens ayauTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJCHTOB

PaGouee mecTo npemnoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

ObopynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUJIAMHU
HOpMaMH

[Tonkmtouenue k cetn MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[epugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toagxmrouenue x cern IHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

CamocrosrenbHas
pa0oTa CTyZEeHTOB

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabovmX MECT B
COOTBETCTBHUHU C KOJINYCCTBOM
CTYJICHTOB

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aluyf yueoHoro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkmtouenue k cetn MaTEpHET




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

DJIeKTprYecKasi YacTh 3J1eKTPOCTAHIMIA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

3BaHUuA

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHoe 3BaHHue
1 [lnecusieB EBrenuii KaHauaaT HoueHt aBTOMAaTU3UPOBAHH
AHaToNbEBUY TEXHUYECKUX HayYK, BIX 3JIEKTPUUYECKUX
0e3 y4eHoro CUCTEM

PexoMeH10BaHO yueOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PaJbCKUN SHEPreTUYECKUM

ITporokonm Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

o [IlnecusieB EBrenui AHaTOJ'lbeBI/[‘-l, IIOIIBHT, ABTOMATU3UPOBAHHBIX 3JICKTPHYECCKUX CUCTEM

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue

TeMBbI

VYcnoBus paboOTH IPOBOJAHUKOB U ammapaToB. TepMuieckoe u
3IEKTPOJAUHAMUYECKOE IEUCTBUE TOKOB. Y PABHEHHE TEIJIOBOTO
OanaHca, yCTaHOBUBIINECS TEMIIEPATYPHI, IOCTOSIHHAS BDEMEHHU
Harpesa. TepMuueckas ¥ 3JeKTpOANHAMHUYECKas yCTOIUNBOCTD
anmaparos. | TyOrHa NIPOHMKHOBEHHS JIEKTPUYECKOTO MO U
MTOBEPXHOCTHOE PaCIpeesICHUE TOKA.

Kopotkue 3ampikanns (K3) B anekrpoycranoBkax. OCHOBHEIE
YcnoBust paboTH TPOBOIHUKOB | OTIPEACIICHAS U 001ast XapaKTepHUCTHKA Iporiecca TpexdaszHoro
Y anmapaToB KOPOTKOTO 3aMBIKaHHSI.

MeTo/ibl pacyeToB TOKOB Tpex(hazHOTO KOPOTKOTO 3aMBIKAHHSL.
CxewMpl 3amernieHust. OnpeeneHre mapaMeTpoB CXeM 3aMeeHUSI.
IIpeobpazoBanus cxem 3amenieHus. OnpeereHne TOKOB IS
T1060r0 MOMEHTa BpeMEHH NpH NepexoaHoM mnporecce K3.
Knaccugukanms KOHTaKTHBIX COeIMHEHNH. [I0MyCTHUMBIE yCIOBUS
paboThI KOHTAKTOB MPH JJIUTEIILHO MPOTEKAIOIIUX TOKAX M TOKaX
KOPOTKOT'O 3aMbIKaHHS.

OnekTprueckas Ayra, ciocoObl TallIeHUs 3JEKTPHUECKOHN TyTH.

Hasnauenue, 0671acTh MIPUMEHEHHUs U MPHHIUI AHCTBUS CUITOBBIX
DnexTpoodopynoBaHue U BBIKJTFOUATEJICH: MACIISHbIC BBIKJIFOUATENN C OOJBIIMM 00heMOM

2 TOKOBEAYIIHE YaCTH TEIUIOBBIX | maciia; MaIoOObEMHBIC MACIISTHBIC BBIKIFOUATEIIH; BO3YITHBIC
DIEKTPUUYECKUX CTAHIIUI BBIK/IIOUATEIH; 2JIEKTPOMATHUTHBIE BBIKJIIOYATEIIH; SIIEra30BhIE U
BAKYyMHbIE BBIKIIFOUATEIM. BhIKitouaTeny Harpys3ku. IIpuBoisl
CHIIOBBIX BBIKJIFOUATENel. Y cIoBHs BBIOOpa KOMMYTAIIHOHHBIX
anmapaTos. HazHaueHue, KOHCTPYKIUS M PHHIIAI ACHCTBHS




pa3beaUHUTENEN, OTACIUTENICH U KOPOTKO3aMbIKaTEIeH.
OcoOeHHoCTH BBIOOpa pa3zbeInHUTENEH.

WzmepurensHble TpaHC(HOPMATOPBI TOKA U HAIPSDKEHUSL:
Ha3Hau€HHe, IPUHLUI JeHCTBU, BUABI KOHCTpYKLuil. O0nacTh
MIPUMEHEHHUS] H3MEPHUTENBHBIX TpaHchopmaTopoB. Kitaccer
TOYHOCTH. J{omycTumas 001acTh MOTPENIHOCTEH ISl pa3HBIX
KjaccoB ToyHOCTH. OCHOBHBIE KPUTEPHUU BBIOOpPa
TpaHC(OPMAaTOPOB TOKA U HampspKeHUs. TokoBenye 4ecTu
pacnpeneaTuTeNbHBIX YCTPOMCTB 3IeKTpOoCcTaHIMi. BUabI MIMHHBIX
KOHCTPYKLUH U 0051aCTh MX NPUMEHEHHS. M3019TOpBI: BUABL,
KOHCTPYKLUs, Ha3HaueHue, 001acTh npuMeHeHus. Boioop
TOKOBEAYIIHUX YacTeH.

Cunossle TpaHc(hOpPMaTOPHI U
TeHepaTopPBl JEKTPOCTAHLUI

Hasnauenne u mpuHIUT JeHCTBHS CHIIOBOTO TpaHcdopmaropa.
Buner cunoBbeix TpaHchOpMaTOpoB. Y CTPOHCTBO CHIIOBBIX
MacJIOHAOTHEHHBIX TpaHchopmaTopoB. Koaddurment
Tpanchopmanuu. [ToHITHE HOMUHATHEHOW MOIITHOCTH
TpaHchopmaTopoB. CHCTEMBbI OXJIAKICHHUS CHIIOBBIX
TpaHcGopMaTOpoB. MapKUpOBKa CHCTEM OXJIAXKICHHSI.

Crioco0s!I peryanpoBaHus HAPSDKEHUS B y371aX IHEPTOCHUCTEMBI.
[IpuHuun peryinpoBaHus HaAPsSKEHUS B CUIIOBBIX
TpaHchopMaTopax.

Tumsl reHepaTopoB 1 ux napamerpsl. CKOPOCTH BpalieHusl.
HomuHansHast MOITHOCTE CHHXPOHHBIX TeHepaTopoB. [Ipobiema
pocTa eIMHUYHON MOITHOCTH. KOHCTPYKTUBHOE HCTIOIHEHUE
COBPEMEHHBIX TYpOOreHEepaTOPOB U THAPOTeHEPATOPOB.
Knaccugukanus u onenka 3 QpeKTUBHOCTH Pa3IMUHBIX CUCTEM
OXJIAKACHHS CEPUIHBIX TeHepaTopoB. KpuoreHHoe oxiaxaeHue.

I'maBHBIE CXEMBI
SJIEKTPUYECKUX COEIUHEHUN
3NEeKTPOCTaHIUI

[TonsiTHE TTIAaBHOM CXEMBI JIEKTPUIECKUX COSTUHEHUN. DIEMEHTHI
CXEM DJIEKTPUYECKUX coenHeHuil PY (npucoenunenue,
KOMMYTaIllMOHHAS anmnapaTypa, TOKOBEIyIHUe YaCTH,
BCIIOMOTaTeIbHbIE 3JIeMeHTHI ). [ [pHHITNTIBI TOCTpOEHUS cXeM
AJIEKTPUYECKIX COCTMHEHHH dHEProo0hekToB. HopMupyemsie
aBapHﬁHBIe CUTyalluu, aHaJInu3 HOCJIG]ICTBI/Iﬁ Pa3JIMYHBIX THUIIOB
aBapuiHbIX cutyaruii. CeKIMOHNPOBaHUE CUCTEM HIMH. CXeMBI C
JOBYMSI CHCTEMaMH COOPHBIX IIUH. Buabl 00XOAHBIX YCTPOHCTB.
CxeMbl ¢ KOMMYyTaluen MPUCOSTUHEHUN ABYMSI BBIKIIFOUATEIISIMU.
Cxembl ¢ KOMOMHHPOBAHHBIM IIPUHIIMIIOM TTOIKITFOUSHUS
nprcoenHeHuH. JlocTOMHCTBA, HEJOCTATKH M 00JIaCTh
npuMeHeHus cxeM. O0mme TpeOGOBaHNS U OCHOBHBIE IIPUHITHITHI
COOPYXKEHUS paclpe/leTuTeNbHbIX YCTpoicTB. [IpaBuia
YCTPONCTBA M OCHOBHEIE pa3MepPbl KOHCTPYKITHA
pacnpeeuTeNIbHBIX YCTPoicTB. O0ecnedeHne 0e30MacHOCTH
00CITyKMBaHHS U JIOKATH3AIMY aBAPUI B PACIIPEICITUTEIBHBIX
YCTPOMCTBAX.

CobcTBeHHBIE HYXK/IbI
3JIEKTPOCTAHLIMMI U
ONEPaTUBHBINA TOK

OCHOBHbIE MEXaHU3MBI COOCTBEHHBIX HYXJ 3IEKTPOCTAHIIHH.
Tuns! nBUraTeneil, MpuMeHsIEeMBbIX JJIs PUBOJIa MEXaHU3MOB
COOCTBEHHBIX HYX]I TEIUIOBBIX CTaHLMi. CXeMbl MTUTaHUS U
pesepBupoBanus cooctBeHHbIX HY )1 TOL 1 ['POC, ADC u KOC.
Knaccugukanus cucrem onepatuBHoro Toka. Knaccugukanus u
PEXUMBI pabOThI CTALIMOHAPHBIX aKKYMYJISITOPHBIX OaTapei.
Br160op akkyMysaTOpHBEIX OaTapei. KoHCTpyKImu n Ha3HAUYCHWE




muToB mocrossaHOro Toka (LIIIT). TumoBas cxema pacIonoXeHus
CHCTEM OIEePaTHBHOI'O TOKA.

1.3. HanpaBneHHe, BH/JIbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpasnenu Bu
pmee 7 ) i Texuosorus PesynbTatsl
BOCIIUTATEIILHON | BOCHHMTATENBHOH | porooren oo KoMIeTenmms o6yquH;1
JeSITeTbHOCTH JeSITeTbHOCTH NeSTeIbHOCTH y
[TK-16 - Criocoben V-1 - [IpaBuibHO
MOJIIEP>KUBATH HUHTEPIPETUPOBATH
MPOEKTHBIN PEXXUM | TIOKa3aHUs
paboThI KOHTPOJIbHO-
HHEPTOMCTOYHUKA U | U3MEPUTEIbHBIX
CHUCTEMBI puOopoOB,
HHEProCHA0KEHUS YCTaBOK,
CpeacTBaMu OJIOKHPOBOK,
CHCTEMBI KOHTPOJISI | CUTHAJIOB
u
V-3 - Onpenensite
ABTOMAaTH3UPOBAHHO
NPaBUJIbHBIC
T'0 yIIpaBJICHUS, .
Texnonorus IEUCTBUS IO
100 BPYUHYIO 110
dbopmupoBaHus KOPPEKTHPOBKE
MIOKA3aHUSAM
YBEPEHHOCTH U pexxuma paboTh
OTOBHOC KOHTPOJIHHO- 5
TOTOBHOCTH K 00opyA0BaHus C
AUCTAHHHOHHOC ., | N3MEPUTEIBHBIX 2
obpazoBamme CaMOCTOSITEIIbHOU npuGopos TOYKH 3PEHUS
YCIEITHOM 0€e30MacHOCTH,
HEICHAIIPABICHHA | ipodheccHoHaIbH SKOHOMUYHOCTH U
IMpodeccuonanpu | pabora ¢ Ol 1eATeNbHOCTH 9KOJIOTUIHOCTHU
0€ BOCITUTAHHE uH(opmanmei paboThI
15 TexHonorus
A y SHEPrOUCTOYHMKA
HCIIONB30BAHMS B | CAMOCTOSTENBHOM o CHCTEMEL
a0O0TBI
IPaKTHICCKUX P SHEProcHa0KEeHUS
Hemix Texuomorust
II-1 - Cpenats
aHanm3a .
000CHOBaHHBIH
00pa3oBaTeNbHBIX
BBIBOJ] O
3aja4
COOTBETCTBUU
pexuma paboThl
o0opyaoBaHus
SHEPrOMCTOYHUKA
U CUCTEMBI
HHEPrOoCHA0KEHUS
PEXKUMHOH KapTe
TEXHOJIOTHYECKOTO
npoiecca,
TeMIepaTypHOMY

rpaduKy TEIIOBOK
ceTu




1.4. TIporpaMma MUCHIMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
DJleKTPpUYECKasl YaCTh JIeKTPOCTAHIMIA

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. HemupoBckuii, , A. E.; DnekrpoobopynoBaHue dJMEKTPUIECKUX CETEeH, CTAaHIUI W MOACTaHIMIA : yueOHOe
nocooue.; Mudpa-Unmxenepus, MockBa, Bomorma; 2020; http://www.iprbookshop.ru/98362.html
(OneKTpOHHOE H3/TaHHE)

IleuaTHBIE M3TaHUS

1., I'epeun, M. H., Kokun, C. E., Hectepenkos, B. I1.; DnekTpuueckas 4actb 31eKTpocTaHuii : Meton. ykas.,
KOHTPOJIbHBIE 33/I1aHUS U 33JJaHUE Ha KypCOBOU MPOEKT sl CTY/IEHTOB OYHOTO U 3a04HOr0 00y4enus cretl. 10.
02 - DnexTposnepreruyeckue cucreMsl u cetu.; YIIU, Crepaiosck; 1988 (23 3k3.)

2. Poxkoma, JI. l.; DnexkrpoobopynoBaHME CTaHUMH M NOACTaHUUN : YYeOHMK Ui TEXHUKYMOB.;
DHeproaTomusaat, Mocksa; 1987 (45 ak3.)

3. ; DnektporexHuueckuil cupaBouHuk : B 4 1. T. 1. OOmue BOonpocsl. DIEKTPOTEXHUYECKHE MaTEpUabl;
MDBU, Mockaa; 1995 (1 3k3.)

4. Hexunenaes, b. H.; DnexTpuueckas 4acThb 3J€KTPOCTAaHIMM U MOACTAHIMHI : CIPAaBOYHbBIE MaTepUabl s
KypCOBOTO M TUINIOMHOTO npoektupoBanus.; bXB-IlerepOypr, Cankr-IlerepOypr; 2014 (1 3k3.)

HpO(l)eCCI/IOHaJIBHI)Ie 0a3mbl JAAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘{HBIe CHUCTEMbI

[TomHOTEKCTOBasi 0a3za JaHHBIX HOPMATHBHO-TEXHUYECKOH, HOPMAaTHBHO-TIPABOBOW  JIOKYMEHTAIIUU
"Texakcnept (Komekc)". — Pexxum mocryna: M3 xopnopatuBnoit cetn YpdY: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

Marepuaas 1is aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara st BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IIPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HACTPOMKOM KOHTPACTHOCTHU.

ba3bl JaAHHbIX, mul)opMaunonno-cnpaBOqHue H IMOUCKOBbIC CUCTEMbI

[Toptan wuH(pOpMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB YpDY/DnekTpooOopyI0BaHUE 3IEKTPHUUECKUX
cTaHIui Hu MOACTAaHIU I/ MeToUnIECKUI MaTepual. URL:
http://study.urfu.ru/umk/umk_view.aspx?id=5716;

[Topran uHpOpMaMOHHO-00pa30BaTEIBHEIX pecypcoB Yp®dY/ DnexTpudeckas 4acTh SIEKTPUUECKUX
CTaHIUH Hu noacTa”Hui/MeToIn4ecKui Marepuail. URL:
http://study.urfu.ru/umk/umk view.aspx?1d=5715.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
DJIeKTprYecKas YacTh 3J1eKTPOCTAHIMIA

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIEUATH3NPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecredYeHneM



Taomnuma 3.1

Ne
n/n

Buabl 3ansaTmii

OCHAIIEHHOCTH CNENNAJIbHBIX
NOMeleHUH U MOMelleHUi 15
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOro obecneyeHust

Jlexmum

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUJIAMHU
HOpMaMH

[Tonkmtouenue k cetu UHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

[IpakTrueckue 3aHATUS

Mebens aymuTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYJICHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIyy y4eOHOTO
polecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Togxmrouenue k cern HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Koncynpranuu

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




OpraHu3aluu yueOHoro
IpOLIECCca B COOTBETCTBUH C
CaHUTAPHBIMHU TPaBHIIAMHU H
HOpMaMH

IToagxnrouenue x ceru HTEpHET

Texymuii KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

MebGenb ayauTopHast ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECCTBOM
CTY/ZICHTOB

PaGouee mecto mpemnomaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIH yueOHOTO
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPABUJIAMHU H
HOpMaMH

[Tonkmrouenne k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

CamocrosTenpHas
paboTa CTyICHTOB

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZCHTOB

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yanOH_[I/IXC5I

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
OCHOBBI 2J1EKTPHYECKUX MAIIUH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 JIpiTkuH Bukrop 0e3 yueHou Crapuunit AIEKTPOTEXHUKHU
Bnagumuposuu cTereHu, 6e3 Mpero/iaBaTe
Y4E€HOI'0 3BaHUS Jb

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUNA

ITporoxon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e JlpiTkuH Bukrop Baagumuposuy, Ctapmuii npenoaaBareib, 3J1eKTPOTEXHUKH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— CwmemranHas Mozens 00ydeHus ¢ UCIojib3oBaHueM oHiaiH-kypca (OK) mapTHepa
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne

o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue

TeMbl

dusnueckue SABJICHUS, JIC)KAIIUC B OCHOBE 3JICKTPOMEXaHNYCCKOT O
npeo6pa3013aHI/1ﬂ OHEPIruu. Tunel SJICKTPUUYCCKUX MAIIIWH. Pexumel
1 OCHOBBI SJICKTPOMCXAHUKHN pa60T1>1 QJICKTPOMEXaHUYCCKUX npeo6pa30BaTeJIeI71 OHCPTHH.
MexaHn4ecKHe U BHEITHHE XAPAKTCPUCTUKHU IJICKTPHUICCKUX
MaIlirH.

[IpenBapurenbHble cBeaeHNs 0 TpaHchopmaTopax. VaeanbHbIid
TpaHcopmatop. Peanbhblil Tpancdopmatop. [lpuBenennas cxema
3amerneHust Tpancopmaropa. [lepexoHbie mpoieccs B
Tpanchopmaropax. CunoBoi Tpanchopmarop. MisMeHeHHE
HATPSOKEHUS U BHEITHISI XapakTeprcThKa Tpancdopmaropa.
Koaddumuent noneznoro aericteus TpaHchopmaTopa. Y CIOBHS
napajuieNbHO# paboTsl TpancopmaTopos. Perynmuposanune
HanpspKeHus B TpaHc@opmaTopax. [lacopTHbIe JaHHBIE
TpaHcpopMaTopoB. CHCTEMBI OXJIaXKACHUS CUIIOBBIX
TpaHcopmaTopoB. Tpexdaszubie TpaHcPopMaTopbl. MarHuTHBIE
cucTeMbl TpexhasHbix TpaHcGopMaTopoB. CXeMbl COSTUHECHU
00MOTOK Tpexda3HbIX TpaHcPopmaTopoB. I pynimbl coeqnHEHUH
Tpexda3HbIX TpaHcGopMaTopoB. HecuMMETpHUIHBIE PEKUMBI
Tpexda3HbIxX TpaHchopMaTopoB. ABTOTpaHCHOPMATOPHI.

2 TpancdhopmaTopsl

YcTpoiicTBO, 00aCTH IPIMEHEHHUST aCHHXPOHHBIX MammH. Cxema
3aMEIICHHs] ACHHXPOHHON MaIIuHEBI. PeXuMBI paboThI
ACUHXPOHHOM MamuHbl. MexaHn4ecKasi XapaKTepUCTUKA
ACHUHXPOHHOM MallIUHBI.

3 ACHHXPOHHBIEC MAILIIMHBI




OeKkTpoMexaHUYecKas XapaKTepUCTHKA aCHHXPOHHONW MallINHBbI.
[otepu u KI1/] acuaxponno# Mamuabl. OCOOEHHOCTH ITycKa
aCHMHXPOHHOTO JBUTaTelsl. CIIocOObI peryIMpOBaHUs YaCTOTHI
BpAaLICHUS] ACHHXPOHHOTO ABUraTessi. CriocoObl TOPMOKEHUS
ACMHXPOHHOTO JBUTaTens. BiausHue yxynnenus nokasarenei
Ka4yecTBa 3JIEKTPOIHEPTUH HA paboTy aCHHXPOHHBIX JIBUTATENEH.

4 CHHXpOHHBIE MAIIHBI

YcrpoicTBo, 001acTH IPUMEHEHUS] CHHXPOHHBIX MamuH. Cxema
3aMEILCHHs] CHHXPOHHOH MalllMHBI YTJI0Basi XapaKTePUCTUKA
AKTUBHOM MOIIIHOCTH CUHXPOHHON MamnHbl. CTaTueckas
YCTOMYHMBOCTh CHHXPOHHOIN MalUHbI. J[nHamMuueckas
YCTOMYHBOCTh CHHXPOHHOH MalllMHBI YTJIOBas XapaKTepUCTHKA
PEaKTUBHOM MOIIIHOCTH

CUHXPOHHO MammHbI. U-00pa3Hble XapaKTePUCTUKH CHHXPOHHOM
MaluHEL. PerynipoBaHre peakTHBHON MOIITHOCTH CHHXPOHHOM
MamuHbl. [Tyck cnHXpoHHBIX ABuTatenei. [lapamnensaas padora
CUHXPOHHBIX MallWH.

KOHHCKTOpHHC MalIHbI
IIOCTOAHHOTI'O TOKa

YcTpoicTBO, 007aCTH MPUMEHEHHUS KOJUIEKTOPHBIX MAITHH
MOCTOSIHHOTO ToKa. Kiaccugukarys reHepaTopoB u JBUraTesiei
ITOCTOSTHHOT'O TOKa TI0 c1oco0y Bo30ykaeHus1. OCHOBHBIC
COOTHOIICHUSA IJId TCHEPATOPOB U Z[BHFaTeJIeﬁ IIOCTOSTHHOT'O TOKaA.
XapaKTepUCTUKH IeHEPATOPOB ITOCTOSHHOIO TOKA.

XapaKTepUCTUKH JBUTATENIEH TOCTOSHHOIO ToKa. [Iyck nurareneit
IIOCTOSIHHOT'O TOKa. PerynupoBaHue 4acTOThI BpaleHus
JBHUTATEJICH MOCTOSHHOTO TOKA.

OnexTpudecKue u
JIEKTPOHHBIE alapaThl

npumenenus. Kinaccudukanus 3eKTpU4ecKux anmnaparos.
TemoBbIe IPOLIECCHI B ANMEKTPUUECKHX armaparax. DIeKTPHIeCKUit
KOHTaKT. Kiaccuukanus u BBl SJIEKTPHUECKUX KOHTAKTOB.
TpeboBanus K KOHTaKTHBIM MaTepuaiaM. OnucaHne MpoLECcCOoB,
MIPOUCXOASIINX B MOMEHT KOMMYTAIMH JIEKTPUUECKOH LIETIH.
Jyrosoii paspsiz, ero cBoiicTBa 1 ocobeHHoCcTH. KoMMyTanmoHHbIe
annaparsl: IPeAOXPaHUTEIH, Pa3beANHUTENHN, PAa3PIIHUKH,
PeaKTOphl. DINEKTPOMEXaHUIECKOE pelIe.

1.3. HaHpaBHCHI/IC, BHUbI BOCITUTATEIbHOM ACATCIIBHOCTHU U UCIIOJIB3YCMbIC TCXHOJIOTHHU

Tabmnuua 1.2
Hanpapnenu Bu
afpasiie eu o . TexHonorus PesvILTATEL
BOCITUTATENBHON | BOCIMTATENBHON | pooromoroo oo KoMIeTe s 6Y
NEITEILHOCTHU NEITEILHOCTHU JeATeTbHOCTH O0y4CHMA
[IpodeccronanbH | AMCTAHIIMOHHOE Texnomnorus [IK-16 - Criocoben | Y-1 - [IpaBunbHO
0€ BOCIIUTaHHE oOpa3oBaHue o0Opa3oBaHWsI B MOJIIEPIKUBATH UHTEPIPETUPOBATH
5 COTPYJIHUYECTBE | MPOEKTHBIA PSKUM | TIOKa3aHUs
4eOHO-
Y paboTsl KOHTPOJILHO-
uccienoBarensck | TexHonorus
OHEPrOUCTOYHUKA U | U3MEPUTEIIBHBIX
asi, HAy4HO- MOBBIIIECHUS
CHUCTEMBI puOopoB,
HCCIJIEIOBATENbCK | KOMMYHHUKATHBHO
. HHEProCcHa0KEHUS YCTaBOK,
ast i
CpelIcTBaMu OJIOKUPOBOK,
KOMITETEHTHOCTH
I[eJICHAIIPaBJICHHA CHCTEMBI KOHTPOJISI | CUTHAJIOB
s paboTa ¢ Texnonorus u




uHpopmanuen (dbopMupoBaHUS aBTOMAaTU3UPOBAHHO | Y-3 - Onpenensarsb
JUISE YBEPEHHOCTH U ro yrnpaBJlieHus, MIpaBUJIbHbIE
UCIIOJIb30BaHUS B | TOTOBHOCTH K 100 BPYUHYIO 110 NeCcTBUS 110
MPAKTUYECKHUX CaMOCTOSITENIbHOM | TOKa3aHUsIM KOPPEKTUPOBKE
HEJSIX yCHEIIHOM KOHTPOJIbHO- pexxnma paboThl
5 npodeccuoHanbH | U3MEPUTENBHBIX 00opya0BaHuUs C
oOu1eHue B .
B Oif IeATENbHOCTH | PUOOPOB TOYKH 3PEHUS
COLIMATIBHBIX
0€e301acHOCTH,
CETAX U TexHonorus
. . 9KOHOMHUYHOCTHU U
AIIEKTPOHHOMN CaMOCTOSITENILHOM
9KOJIOTHYHOCTH
MOYTe B CUCTEMax | paboTHI
paboThI
«CTY/IEHT-
Texuonorus SHEPrOMCTOYHUKA
IIpenoaaBaTesnby,
pa3BUTUA U CUCTEMBI
«rpynmna
MO3UTHUBHOCTHU B SHEpProcHa0KEeHUs
CTYJIEHTOB-
cUCTEME
MPENOJABATENbY, . II-1 - Cnenats
OTHOIICHUH .
«CTY/IEHT- 000CHOBaHHBIH
CTY/ICHTOB B
CTYJICHT», - BBIBOJI O
BY30BCKOH cpefie
«CTYyAEHT-Tpymna COOTBETCTBUU
CTYJICHTOB» Texnonorus pexxuma paboThl
aHaJIn3a o0opyaoBaHus
00pa3oBaTeNbHBIX SHEPTrOMCTOYHHKA
3amaq U CUCTEMBI
HHEProCHA0KEHUS
PEXUMHOH KapTe
TEXHOJIOTMYECKOI0
npolecca,
TEMIIEPATypPHOMY
rpaduKy TEIIOBOK
CETH

1.4. IIporpaMMa AMCHMIIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3bIke Poccuiickoil @enepanui .
2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
OCHOBBI 2/1eKTPHYECKUX MAIIIHH

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Ilernos, H. B.; CoBpemeHHbIe BHIBI H30JSLUH : ydeOHOe mocoOue. 5. M3omsanus BBICOKOBOJBTHBIX
ANIEKTPUUECKUX MamiH; HOBOCHOMPCKMIA rocy1apCTBeHHBII TeXHUYecKuil yHuBepcutet, HoBocubupck; 2013;
https://biblioclub.ru/index.php?page=book&id=228783 (DnexTpoHHOE H31aHUE)

2. beikoBckuid, B. B.; MccnenoBanue aIeKTpUYeCKUX MAIIMH: 1a00paTOPHBIN MPAKTUKYM : yueOHOE mocodue. ;
OpenOyprckuit roCy/1apCTBEHHBIN YHUBEPCUTET, Openodypr; 2015;
https://biblioclub.ru/index.php?page=book&id=364814 (DnekTpoHHOE H3TaHKE)

3. Ilomos, E. B., Manaxos, M. Il.; Dxcrnyarauuss u NEepBUYHOE IUATHOCTUPOBAHUE HEUCIPABHOCTEH
NEKTPUYECKUX MAIIWH: KOHCIEKT JICKIUI Kypc Jnekuuil.; AnpraupMI'ABT, Mocksa; 2007;
https://biblioclub.ru/index.php?page=book&id=430565 (DnekTpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS



1. UBanymkun, B. A., becnanos, B. {., Capamynos, ®@. H., llIsimuak, I1.; CTpykTypHOE MOAETUpPOBaAHUE
AIEKTPOMEXaHUUYECKHUX cucTeM U ux 3eMenToB; YI TY-VIIU, Hlenun; 2000 (4 7k3.)

2. becnanos, B. {., Korenenen, H. ®@.; Dnexrpuueckue MamuHbl : yuyed. mocobue uis CTYJIEHTOB BY30B,
oOyyaromuxcsi 1O  HampaBieHHiro  moaAroT. 140600  "DiekTpoTexXHWKa,  JAJICKTPOMEXaHWKa |
anekTporexHoyorun'.; Academia, Mocksa; 2006 (56 3xk3.)

3. Boumbaek, A. U., Tlonos, B. B.; Dnekrpuyeckue mamuHbl. BBejaeHue B 3JE€KTpOMEXaHUKY. MallluHbI
MOCTOSTHHOTO TOKa W TpaHCHOpMATOPHI : YUeOHUK AJsi CTYACHTOB BY30B, OOyYalOUIMXCA MO HaMpaBICHHUIO
MOJATOTOBKHU "DJIEKTPOTEXHUKA, AJIEKTPOMEXaHUKA U AJIEKTpoTexHonorun" u "Dnektposnepreruka'.; [Tutep,
Mockaa ; Cankr-IletepOypr ; Huxuauit HoBropon [u ap.]; 2008 (439 »k3.)

4. Bombnek, A. U., [lonos, B. B.; DnexTtpuueckue mamuHbl. MalmHbl NEPEeMEHHOTO TOKa : yueb. ams
CTYJCHTOB BY30B, OOY4YalOLIMXCS MO HAMPABICHUIO MOATOT. "DJIEKTPOTEXHUKA, 3JIEKTPOMEXaHUKa U
anekTpoTexHojoruu" u "Dnexrposnepreruka’.; [Turep, Mocksa ; Cankr-IlerepOypr ; Huxuuit Horopoa [u
ap.]; 2007 (182 »k3.)

5. Ocumn, U. JI., Konbuios, U. I1., [akapsH, FO. I'.; Dnexrpudeckune MamuHbl. CHHXpOHHBIC MAIIMHGI : Y4el.
nocoOwust 17151 By30B.; Boicmr. mik., Mocksa; 1990 (31 3k3.)

IIpodeccnonanbubie 6a3b1 JAHHBIX, MHGPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

[TonHoTekcTOBass 0a3a JaHHBIX HOPMATHUBHO-TEXHUYECKOH, HOPMAaTUBHO-NIPABOBOM  JOKYMEHTAI[UU
"Texakcnept (Komekc)". — Pexum mocryna: M3 xopnopatuBnoit cetn YpdY: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

DnexTpuueckne MammHbl. — Pexxum moctyna:https://openedu.ru/course/ITMOUniversity/ ELMACH/

Matrepunansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro Qgopmara Juis BOCHPOM3BEAECHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUJE, IPUTOAHOM JUIs IPOYTEHUS C UCIIOJIB30BaHUEM YKPAHHOM JTYTIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

Bba3bl JaHHbIX, I/IH(])OpMaHHOHHO-CﬂpaBO‘lHLIe H IMOUCKOBbIC CUCTEMbI

3oHanbHas Hay4yHas ounbnmoTeka http://lib.urfu.ru/

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JNCHUIIJIMHBI
OCHOBBI 2/1eKTPHYECKUX MALIUH

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CNIEUATH3NPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOTPAaMMHBIM o0ecredyeHneM

Tabnuma 3.1
Ne Buabl 3ansaTnii OcCHaIEHHOCTH CNENHAJILHBIX Ilepeyensb JMLEH3UOHHOTO
n/n NoMeIeH!ii ¥ MoOMeleHuii 1S NPOrpaMMHOro odecnedeHust
CaMOCTOATE/ILHOW padoThI
1 Jlexmun MebGens ayauTopHasi ¢ Office 365 EDUA3 ShrdSvr ALNG
KOJIMYECTBOM pabOYHMX MECT B SubsVL MVL PerUsr B Faculty EES




COOTBETCTBUH C KOJINYECTBOM Google Chrome, Mozilla Firefox
CTYACHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

[Tonkmtouenue k cetu UaTEpHET

[TpakTudeckue 3ausaTus | Mebenb ayauTopHas ¢ Office 365 EDUA3 ShrdSvr ALNG
KOJINYECTBOM pabOUunX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBHUH C KOJTUIECTBOM

Google Chrome, Mozilla Firefox
CTYJICHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIyy y4eOHOTO
polecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toaxnrouenue k cetn HTEpHET

Koncynpranumn MeGenb aytuTOpHas ¢ Office 365 EDUA3 ShrdSvr ALNG
KOJINYECTBOM pabOuuX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBHUH C KOJTUYECTBOM

Google Chrome, Mozilla Firefox
CTY/ICHTOB

Pabouee mecTo mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoiicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu MHaTEpHET




Tekymui KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIH yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU
HOpMaMH

[Tonkmrouenue k cetn MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

CamocrosTenpHas
paboTa CTyIeHTOB

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJMIECTBOM
CTYZICHTOB

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yanOH_[I/IXC5I

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetn MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox
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