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1. OBIIAA XAPAKTEPUCTHUKA MOIYJISAA Cucrembl 3HeprocHadkeHus noTpeduTesiei

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynbs «CucteMbl Y3HEProcHa0KeHUs MoTpeduTeNeil» BKIIOUEH B yUeOHBIH I1aH 00pa30BaTelbHOM
IIPOrpaMMBbl, peau3yeMoil 10 cCaMOCTOSITEILHO YCTaHOBIEHHOMY o0pa3zoBaTensHOMY cranaapry (CYOC)
YP®V, u cocrout u3 aucuuiuivH «lloaroroBka BoJbl Ha SHEPrETHUECKUX MNPEANPUATUAX», «OCHOBBI
LEHTPAIM30BAaHHOTO  TEIUIOCHAOKEHUs», «lIpOMBIIITIEeHHAsT TEIUIO’HEPTeTHKaY. Mopyne  paér
CHUCTEMaTHUYECKOE  U3JIOKEHHE  BOIPOCOB  YCTPOMCTBA  CHUCTEM  BHEPro-pecypcoodecredeHus,
TEXHOJIOTMYECKH CBS3aHHBIX C TEIUIOBOW JIEKTPUYECKON CTAHLMEN U C MPOMBILIJICHHBIM IPEATPUITHEM.
OcBoeHne MoyJIsl 00€eCTIEUMBAET ydallleMyCsl KOMIIEKCHOE TOHUMaHUE TEXHOJIOTMUYECKUX B3aUMOCBS3EH
SHEProMCTOYHMKA U OTPEOUTENS SFHEPTUU

1.2. Ctpykrypa u 00beM MOYJIA

Tabmnuma 1
O0beM AMCUMIIIMH MOAYJIS
N‘_’ " BCEro MOZ[yJ'[fl B 3aY€THBIX
Hepeqem, JUCHUIIIINH MO)]yJ'[ﬂ B IMOCJICA0OBATCJIBbHOCTHU UX OCBOCHUSA

n/n eTHHUIaX
1 OCHOBBI IICHTPAITU30BAHHOTO TETIOCHAOKECHHS 3
2 [ToaroToBka BoAbl HA SHEPTrETUUECKUX MPEATPUATHIX 3
3 [IpompliIneHHas TEMIIOIHEPreTUKA 4
HUTOI'O no moaymto: 10

1.3.IlocsieqoBaTe IbHOCTH OCBOEHHSI MOIY ISl B 00pa30BaTe/IbHOM IporpaMme

IIpepekBH3UTBLI MOAYJIs1 He npenycmotpensl
ITocTpeKBU3UTHI M KOPEKBU3UTHI He npenycmoTpensl
MOYJIst

1.4. Pacnipenesienne KOMIETEHUMI MO0 JUCHUILIMHAM MOAYJISA, IUIAHUPYeMble Ppe3yJbTaThl
00y4eHusi (MHAMKATOPBI) IO MOIYJIIO

Tabnuna 2
Ilepeyennb
Konx u HanmeHoBaHue Iliianupyembie pe3yabTaThbl 00y4eHHsI
AUCHUTIIMH
KOMIIeTEHIIMHU (MHAMKATOPBI)
MOYJIs
1 2 3

OcHoBBI OIIK-6 - Criocoben 3-1 - [lepeunciauTh OCHOBHBIE TAPAMETPhI
LCHTPAIM30BAHHO | BBINIOJHATH HACTPOHKY (bYHKIIMOHHPOBAHHS TEXHOJIOTHUECKOTO

TO TEXHOJIOTHIECKOTO o0opyioBaHus1, 00BEKTOB H MPOIIECCOB B cepe

000opyI0BaHus, 0OBEKTOB | CBOEH Mpo(ecCHOHANBHON NesITeTHHOCTH B




TEILUIOCHAOXKEHUS

1 TIpOIIeCccoB B cepe
cBoei npodeccruoHaIbHON
NEeSTEIILHOCTH T10
HMMEIOLLIEHCS TEXHUYECKOMN
JTOKYMCHTAITUU

COOTBETCTBHUHU C UMEIOMICUCS TEXHUUECKOU
JIOKYMEHTalUen

V-2 - OnpenensiTb OCHOBHBIE MAPAMETPHI
(GYyHKIIMOHUPOBAHMS TEXHOJIOTHYECKOTO
o0opy1oBaHus, 00BEKTOB M MPOIECCOB B chepe
cBOei nmpodeccroHalbHOM eATeTbHOCTH IS
YCTaHOBJICHHUS] COOTBETCTBHSI UMEIOIIIEHCS
TEXHUUYECKOHN JTOKYMEHTAINH

I1-2 - OcyuiecTBIATh KOHTPOJIb COOTBETCTBUS
MMEIOIICHCS TEXHUYECKOW TOKYMEHTAllUN U
HEOO0XOIUMYIO KOPPEKTUPOBKY OCHOBHBIX
napaMeTpoB (pyHKIIMOHUPOBAHHS
TEXHOJIOTUIECKOTO 000pyI0BaHHsI, 00BEKTOB U
poI1ieccoB B cdepe cBoei mpodeccuoHaIbHOM
NeSITeIbHOCTH

OIIK-7 - Cniocoben
AKCILTYyaTUPOBATh
TEXHOJIOTHYECKOe
obopyoBaHue,
BBIMOJIHATh
TEXHOJIOTUIECKHE
orepaum,
KOHTPOJIHPOBATH
KOJIMYECTBEHHBIC U
KaueCTBEHHBIC MTOKA3ATEIH
IIOJIy4aeMOM MPOAYKIUH,
MMOKA3aTeJIN SHEPTo- U
pecypcordpexTuBHOCTH
MTPOU3BOJICTBEHHOTO
[IUKJIA U TIPOJTYKTa,
OCYIIECTBIISITh
METPOJIOTHYECKOE
obecrieueHue
MIPOU3BOJICTBEHHOMN
JeSITeTIbHOCTH

3-1 - OOBICHUTD NIPUHIIMI JEHCTBUS
OCHOBHOTO TEXHOJIOTUYECKOTO 000PYIOBAHHUS

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

V-1 - Onpeaensath HEOOX0IUMOE
TEXHOJIOTHYeCKoe 000pyA0BaHUE ATIs
BBITTOJIHEHUS] TEXHOJIOTUYECKUX ONepalnii

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

V-4 - OueHuBarth ¢ HCIOIb30BAHUEM
KOJIMYECTBEHHBIX MJIM KaueCTBEHHBIX
MOKa3aTese COOTBETCTBUE XapaKTEPUCTUK
MOJTy4aeMO# MPOIYKIIUU YCTaHOBJICHHBIM
TEXHUYECKUM TPEeOOBAaHUAM U (PUKCUPOBAThH
OTKJIOHCHHUS

V-5 - OueHuBaTh ¢ UCHOJIb30BAHUEM
MoKa3aTeyie YHePro- u
pecypcorhPEeKTHBHOCTH TTapaMeTPhl
MIPOM3BOJICTBEHHOTO LIMKJIA ¥ MPOAYKTa U
aHAJIU3UPOBATh OTKIOHEHUS

[1-2 - PaccuuTbIBaTh MoKa3aTeI pecypco- U
3HEprod(HpPeKTUBHOCTH TPOU3BOJICTBEHHOTO
[UKJIA ¥ IPOJTyKTa




ITK-13 - Cnocoben
pa3pabarbiBaTh
MPUHIMITHATIBHBIC
TECXHOJIOTUYCCKHUEC CXEMBI
OHCPTrOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOKECHHS

V-1 - BoiOupath THIIOBBIE PELICHUS
MIPUHIUIIAATIBHBIX TEXHOJIOTHUECKUX CXEM
JSHEPrOMCTOYHHUKOB U CUCTEM
HHEPrOCHAOKEHHUS C YIETOM UCXOIHBIX
JAHHBIX JUIsl IPOEKTUPOBAHUS

I1-1 - OnpenenuTh U 3aIPOCUTH HEOOXOTUMBIE
HCXOJIHBIE JaHHBIC JUISl IPOSKTUPOBAHUS
SHEPTOMCTOYHHKA U CUCTEMBI
SHEProCHA0KEHUS

I1-2 - PazpaboTarh NpUHIHUIHAATBHYIO
TEXHOJIOTMYECKYI0 CXEMY dHEPrOUCTOYHHUKA U
CHCTEMBI YPHEPTOCHA0KEHUSI HA OCHOBAHUHU
HCXOJIHBIX TaHHBIX JUUISl IPOCKTUPOBAHUS

[1K-14 - Cnocoben
BbIOMpPATh 00OPYOBaHUE,
KOHTPOJIbHO-
U3MEpUTENbHBIE TPUOOPHI,
apMmarypy u
KOHCTPYKLIMOHHBIE
MaTepHabl 1JIsl CO3aHHS
SHEPTOMCTOUYHUKOB U
CUCTEM SHEProCHAOXKEHUS

3-1 - Cnenath 0030p ¥ OOBSACHUTD MPUHITUTT
JecTBHUS 000pY10BaHMs, KOHTPOIHHO-
M3MEPUTENBHBIX TPUOOPOB, aApMaTyPHI
SHEPTOMCTOYHHKOB U CUCTEM
HHEPrOoCHA0KEHUS

[1-1 - OcymiecTBUTH 000CHOBAHHBIN BBIOOD
KOHKPETHOTO 9K3eMIUIsIpa 000PyI0BaAHUS TSI
oOecrieueHus 3aJaHHBIX TTAPaMETPOB PaOOTHI
SHEPTOMCTOYHHKA U CUCTEMBI
SHEPTOCHAOKEHUS C YUETOM XapaKTEPUCTUK
MaTepuaIoB M TEXHUKO-IKOHOMHUYECKHUX
rokasareiieit

[1K-15 - Cnocoben
TFOTOBUTL IMPOCKTHYIO
AOKYMCHTAIUIO 1O
OTACJIbHBIM Y3JIaM U
areMeHTaM 000pyA0BaHuUs
W NPUHOUITAJIbHBIX
TEXHOJIOTHYCCKUX CXEM
OHCPTrOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOKECHHS

3-1 - IIpuBecTu ¢ UCIOJIL30BAaHUEM
npoeCCUOHATBHON TEPMHUHOJIOTUH TIPHUMEPHI
3JIEMEHTOB KOHCTPYKLUHU 000PYAOBaHMUS,
3JIEMEHTOB CXEM DHEPrOMCTOUYHUKA WU
CHCTEMBI YHEPTOCHAOKEHUS

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

V-2 - IIpaBUIbHO HHTEPIIPETUPOBATH
0003HauEHHE 3JIEMEHTOB Ha TEXHOJIOTHUECKUX
cxemax

V-3 - UnentudunmpoBaTh Ha YEPTEKAX y3IIbI,
AJIEMEHTBI, YaCTH 000PYOBAHUS
SHEPrOMCTOYHUKOB

I1K-16 - Cnocoben
TOJIICPKUBATh
IIPOEKTHBIN PEKUM
paboTHI SHEPTONCTOYHUKA
U CUCTEMBI
HEPrOCHAOKCHHUS
CpeACTBaMHU CHCTEMBI

3-2 - IIpuBecTH ¢ UCIIOJIb30BAaHUEM
poecCHOHATLHOW TEPMUHOIOTHH U
OIMMCAHUs 33/IeHCTBOBAHHBIX MMPUOOPOB U
000pyI0BaHUS IPUMEPHI CIIOCOOOB
MOIJICPKAHUS TEXHOJIOTHYECKUX ITApaMETPOB




KOHTPOJISL U
aBTOMATU3UPOBAHHOTO
yIpaBJieHus, 1100
BPY4HYIO MO TIOKa3aHHUSIM
KOHTPOJILHO-
U3MEPUTEIBHBIX TPUOOPOB

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

ITonroroBka
BOJIBI Ha
SHEPTeTUYECKUX
MPEANPUITHIIX

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

V-2 - OnpenensiTb OCHOBHBIE MApAMETPHI
(YHKIIMOHUPOBAHUS TEXHOJIOTUIECKOTO
o0opyioBaHus, 00BEKTOB M MPOIECCOB B chepe
cBoel MpodecCHOHANBHOMN NeSTeTbHOCTH IS
YCTaHOBIICHUS] COOTBETCTBHS UMEIOIICHCS
TEXHUYECKOH IOKYMEHTAIIUU

I1-2 - OcyuiecTBIATh KOHTPOJIb COOTBETCTBUS
MMEIOIICCS TEXHUYECKOW TOKYMEHTAllUN U
HEOO0XOIUMYIO KOPPEKTUPOBKY OCHOBHBIX
napaMeTpoB (pyHKIIMOHUPOBAHHS
TEXHOJIOTUIECKOTO 000py0BaHHsI, 00BEKTOB U
MpoIIeccoB B cdepe cBoeH mpodheccuoHaIbHOM
NeSITeIbHOCTH

OIIK-7 - Cniocoben
AKCILTYyaTUPOBATh
TEXHOJIOTHYECKOE
obopyoBaHue,
BBIMOJIHATh
TEXHOJIOTUYECKUE
oTepauH,
KOHTPOJIMPOBATH
KOJINYECTBEHHBIE U
Ka4yeCTBEHHBIE TIOKA3aTeNN
IIOJIy4aeMOM MPOAYKIUH,
MOKa3aTes YHePro- u

3-1 - OOBSCHUTD NIPUHIIMI JEHCTBUS
OCHOBHOTO TEXHOJIOTUYECKOTO 000PYIOBAHHUS

3-4 - TlepeuncnuTh OCHOBHBIC MTOKA3aTEIH
SHEPTO U pecypcodPhHEeKTHBHOCTH
HpOHSBOI{CTBGHHOfI ACATCIIBHOCTHU

V-1 - Onpeaensath HEOOX0IUMOE
TEXHOJIOTHYeCKoe 000pyA0BaHUE IS
BBIITOJIHEHUS] TEXHOJIOTUYECKUX ONepalnii

V¥-2 - OueHnuTh COOTBETCTBUE BHIOPAHHOTO
TEXHOJIOTUIECKOTO 000PYAOBaHUS U




pecypcoddhexTuBHOCTH
MIPOU3BOJICTBEHHOTO
[IUKJIA U TIPOJIYKTa,
OCYIECTBIISITh
METPOJIOTHIECKOE
o0ecrnieyeHue
IIPOU3BOJCTBEHHOMN
JeSITeTbHOCTH

TEXHOJIOTUYECKHUX ONEpaluil HOpMaM U
paBUIaM O€30MacHOM KCILTyaTallly,
TEXHOJIOTMYECKUM PETIIaMEHTaM U
UHCTPYKLHAM

V-3 - Ananu3upoBaTh HEMOJAIKH
TEXHOJIOTHYECKOTO 000PYI0BaHU,
YCTaHABJIMBATh X MMPUYHHBI U OTIPEICTIATh
CHOCOOBI MX yCTpaHEHHS

V-4 - OueHuBarth ¢ UCIOIb30BAHUEM
KOJIMYECTBEHHBIX MM KaYeCTBEHHBIX
[IOKa3aTesie COOTBETCTBUE XapaKTEPUCTUK
[10Jy4aeMO MPOTyKLNU YCTaHOBJIEHHBIM
TEXHUYECKUM TpeOOBaHUSAM U (PUKCUPOBATH
OTKJIOHEHHUSI

V-5 - OueHuBaTh ¢ UCIOJL30BaHUEM
MoKa3arteyiel Hepro- u
pecypcodhPekTUBHOCTH TapaMeTphbl
MIPOU3BOCTBEHHOIO LIMKJIA U IPOJIYKTa U
aHAJIM3UPOBATh OTKIOHEHHS

[TIK-13 - Cnocoben
pa3zpabaThiBaTh
IMPUHIMIINAIIBHBIC
TEXHOJIOTUIECKUE CXEMBI
HHEPTOMCTOYHUKOB U
CHCTEM SHEPrOoCHAOKEHHS

VY-1 - BeiOupath TUIIOBBIE PELICHUS
MIPUHIHUITAAIBHBIX TEXHOJIOTHYECKUX CXEM
SHEPTOMCTOYHHUKOB U CUCTEM
HHEPrOCHA0KEHUS C yUETOM UCXOIHBIX
JAHHBIX Ul IPOEKTUPOBAHUS

I1-1 - OnpenenuTs U 3aIPOCUTH HEOOXOAUMBIE
HUCXOJHBIC JAHHBIC IJId IIPOCKTUPOBAHUSA
OHCPTrOUCTOYHUKA U CUCTCMBI
HEPrOoCHAOKECHHUS

[1-2 - Pa3zpaboTaTh NpUHIUIHAIBEHYIO
TEXHOJIOTHYECKYIO CXEMY DHEPrOMCTOYHUKA U
CHCTEMBbI YHEPTOCHA0KEHUSI HA OCHOBAaHUHU
UCXOJHBIX JaHHBIX JJIS1 IPOCKTUPOBAHUS

[TK-14 - Cniocoben
BEIOHpATH 000PyYTOBaHUE,
KOHTPOJIBHO-
U3MEpUTENIbHBIE PUOOPHI,
apMarypy u
KOHCTPYKIIMOHHEIE
MaTCpuraibl 11 CO3AaAHUA
OHCPTrOMCTOYHUKOB U
CUCTEM DHEPTOCHAOKECHHS

3-1 - Caenatb 0030p U OOBIACHUTH IPUHLIUT
JeicTBUsL 000pYI0BaHUs, KOHTPOJIBHO-
M3MEPUTENBHBIX PUOOPOB, apMATYPHI
SHEPrOMCTOYHUKOB M CUCTEM
JHEProCHAOKCHHUS

I1-1 - OcymiecTBUTH 000CHOBAaHHBIN BHIOOD
KOHKPETHOTO SK3eMILIsIpa 000pYI0BaHUS [
o0ecrnieueHns 3a/laHHBIX TapaMeTpoB paboThI
SHEPTrOMCTOYHUKA U CUCTEMBI
SHEPTOCHAOKEHHSI C YUETOM XapaKTEPUCTHK
MaTepHUaIOB U TEXHUKO-IKOHOMUYECKUX
roKasareJseun




I1K-16 - Cnocoben
MOJICP)KUBATH
IIPOEKTHBIN PEKUM
paboThl SHEPrOUCTOUHUKA
U CHCTEMBI
SHEPTOCHAOKEHUS
CpeACTBaMHU CHCTEMBI
KOHTPOJIS U
aBTOMATH3MPOBAHHOTO
yIpaBjieHus, 0o
BPYUYHYIO 10 TOKa3aHUSAM
KOHTPOJIbHO-
HU3MEPUTENbHBIX TPHUOOPOB

3-2 - IIpuBecTHu ¢ UCIOJIb30BAaHUEM
podecCHOHATLHOW TEPMUHOIOTHH U
OIMCAHUs 33/ICHCTBOBAHHBIX MMPUOOPOB U
000pyI0BaHUS IPUMEPHI CIIOCOOOB
MOIJICPKAHUS TEXHOJIOTHYECKUX ITapaMETPOB

V-2 - UnentudunmpoBatb 000pyI0BaHHE,
KOHTPOJIbHO-M3MEPHUTEIBHBIE TIPUOOPHI U
apMaTypy HEIoCpEJICTBEHHO Ha OOBEKTE 1O €ro
MPUHIUTIHATHLHON TEXHOJIOTHYECKON CXeMe

V-3 - Onpenensats NpaBUIbHbIE JEHCTBUS IO
KOPPEKTUPOBKE PeXKMMa pabOThI
000pyI0BaHUs C TOYKH 3pCHHs 0€30IaCHOCTH,
KOHOMHYHOCTH U 3KOJIOTHYHOCTH PabOThI
JHEPrOUCTOYHUKA U CHCTEMBI
SHEPTOCHAOKECHUS

I1-1 - Coenats 000CHOBAHHBINA BEIBOJ O
COOTBETCTBUH pexkHMa paboThl 000pyI0BaHUS
SHEPTrOMCTOYHHUKA U CUCTEMBI
SHEPrOCHAOKEHHS PEXKUMHON KapTe
TEXHOJIOTMYECKOT0 IpoLecca,
TEMIIEPaTypHOMY IpaduKy TEIIIOBOM CeTH

[IpomblineHHas
TEIUIODPHEPreTUKA

OIIK-6 - Criocob6en
BBIITOJIHSTh HACTPOMKY
TEXHOJIOTMYECKOT 0
o0opy10BaHus, 00bEKTOB
U TIpOIIeCcCcOB B cepe
cBoel mpodeccruoHanTbHON
NESATEIBbHOCTH 10
HMEIONIENCSI TEXHNYECKON
JOKyMEHTalluU

3-1 - IlepeuncauTe OCHOBHBIE ITApaMETPBI
(YyHKIMOHUPOBAHUS TEXHOJIOTHYECKOTO
o0opyIoBaHus, 00BEKTOB M MPOIECCOB B chepe
cBoel mpoecCHOoHabHON ACATEIHPHOCTH B
COOTBETCTBUH C UMEIOIIEHCS TEXHUUYECKOU
JIOKYMEHTaIuen

V-2 - Onpenensats OCHOBHBIE TapaMETPhI
(bYHKIIMOHHPOBAHHS TEXHOJIOTUUECKOTO
000pyI0BaHUs, 0OBEKTOB U MPOIIECCOB B chepe
CBOCH MpodecCHOHABHOM IeATETBHOCTH JIJIS
YCTAHOBJICHUSI COOTBETCTBUSI MMEIOIICHCSI
TEXHUYECKON TOKYMEHTAIIUU

I1-2 - OcyniecTBIATh KOHTPOJIb COOTBETCTBUS
UMEIOIIEICS TEXHUYECKON JOKYMEHTAINH U
HEO0OXOTUMYI0 KOPPEKTHPOBKY OCHOBHBIX
napamMeTpoB PyHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOro 000pyA0BaHUs, 00BEKTOB 1
nporieccoB B chepe cBoeil mpodeccuoHanbHON
NeATEIbHOCTH

OIIK-7 - Criocoben
IKCILTYyaTHPOBAThH
TEXHOJIOTUIECKOE
obopyioBaHue,
BBINOJIHATh
TEXHOJIOTUIECKUE

3-1 - OOBSICHUTD NPUHIMIT JEHCTBUS
OCHOBHOTI'O TEXHOJIOTHYECKOI0 000PYJOBaHUS

3-4 - TlepeunciUTh OCHOBHBIC MTOKA3aTEIIH
9HEPTro U pecypcodrPPEeKTUBHOCTH
MIPOU3BOJICTBEHHOM JIEATEILHOCTH




olepaunu,
KOHTPOJIMPOBATH
KOJIMYECTBEHHBIC U
KaueCTBEHHbIE [T0KA3aTeIH
IIOJIy4aeMOM MPOAYKIUH,
MIOKAa3aTeIN SHEPro- U
pecypcordpexTuBHOCTH
MIPOU3BOJICTBEHHOTO
IIUKJIA U TIPOJTYKTa,
OCYIIECTBIISATH
METpPOJIOrHYecKoe
o0ecrieueHue
MIPOU3BOJICTBEHHOU
NeSITeNIbHOCTH

V¥-1 - Onpenensate HEOOXOAUMOE
TEXHOJIOTUYECKOe 000py10BaHUE IS
BBINTOJIHCHUA TCXHOJIOTHYCCKUX OHepaHI/Iﬁ

V-2 - OuleHUTh COOTBETCTBUE BHIOPAHHOTO
TEXHOJIOTHYECKOr0 000pyA0BaHUS U
TEXHOJIOTHYECKHX OTepalii HopMam u
MpaBUJIaM 0€30MacHOM SKCILTyaTaluH,
TEXHOJIOTUYECKUM periiaMeHTaM U
WHCTPYKIHAM

V-3 - AHanu3upoBaTh HEMOIAIKU
TEXHOJIOTUIECKOTO 000py10BaHHS,
YCTaHABIMBATh X MPUYHHBI U OTPEIICIIATh
CIOCOOBI MX yCTpaHEHUS

V-4 - OueHuBaTh ¢ UCIHOJIL30BAHUEM
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX
MOKa3aTeNIe COOTBETCTBUE XapaKTEPUCTHK
MOJIy4aeMOM NPOAYKIUHU YCTAHOBIEHHBIM
TEXHHUYECKUM TPeOOBaHUSM U (PUKCHUPOBATH
OTKJIOHEHHUS

V-5 - OueHuBaTh C UCTIOIB30BAHUEM
IIOKa3aTesIed SHEpro- U
pecypcorh(PEeKTUBHOCTH TTapamMeTPhl
MTPOU3BOJICTBEHHOTO [UKJIA ¥ TIPOIYKTA U
aHAJIM3UPOBATh OTKJIOHEHUS

[1-2 - PaccuuthIBaTh MOKa3aTeNIH pecypco- U
9HEprod(hPeKTUBHOCTH MPOU3BOJCTBEHHOTO
LHKJIA U TPOYKTa

[TIK-13 - Cniocoben
paspabaThiBaTh
MPUHIUTTHATHHBIC
TEXHOJIOTUIECKUE CXEMBI
HEPrOMCTOYHUKOB U
CHCTEM SHEPrOCHAOKCHHS

VY-1 - BeiOupath TUNIOBBIE PELICHUS
MIPUHIMUITAAIBHBIX TEXHOJIOTHYECKUX CXEM
YHEPrOUCTOYHUKOB U CUCTEM
HHEProCHAOKEHUS C yUETOM UCXOJHBIX
JAHHBIX JUIsl IPOCKTUPOBAHUS

I1-1 - OnpenenuTs U 3aIPOCUTH HEOOXOIUMBIE
UCXOJHBIE JAHHBIE JIUISl IPOEKTUPOBAHUS
SHEPrOUCTOYHUKA U CUCTEMBI
HEProCHAOKCHHUS

I[1-2 - Pa3zpaboTaTh MpUHIIUITHATILHYIO
TEXHOJIOTHYECKYIO CXeMY PHEPrOUCTOUHUKA U
CUCTEMBbI DHEPrOCHA0KEHUSI HA OCHOBAaHUU
UCXOHBIX TAHHBIX JAJISl IPOEKTUPOBAHUS

[TK-14 - Cnocoben
BEIOMpATH 000PyYIOBaHUE,
KOHTPOJIBHO-
U3MEpUTEINIbHbIE PUOOPHI,

apmarypy #

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




KOHCTPYKIIHOHHEIE
MaTCpuraibl 411 CO3AaHUA
SHEPTOMCTOYHUKOB U
CUCTEM DHEPTrOCHAOKECHHS

OHCPTrOUCTOYHUKOB U CUCTEM
SHEProCcHa0KEeHUS

I1-1 - OcymecTBUTH 000CHOBAaHHBIN BHIOOD
KOHKPETHOT0 SK3eMILIsIpa 000pY10BaHUS [
o0ecrnieueHus 3a/laHHBIX TapaMeTpoB paboThI
SHEPrOMCTOYHUKA U CUCTEMBI
HHEPrOCHA0KEHHS C YUETOM XapaKTEPUCTHK
MaTepHUaIOB U TEXHUKO-IKOHOMUYECKUX
MoKazaTeleun

[1K-15 - Cnocoben
TFOTOBUTL MMPOCKTHYIO
AOKYMCHTAIUIO 11O
OTACJIBHBIM Yy3J1aM U
3JIeMeHTaM 000py10BaHUS
Y IPUHIUITAAIBHBIX
TEXHOJOTUYECKUX CXEM
SHEPTrOUCTOYHHUKOB U
CHCTEM DHEProcHa0KEeHHS

3-1 - IIpuBecTu ¢ UCTIOJIb30BAaHUEM
poheCCHOHATBHON TEPMHHOJIOTHH TIPHUMEPHI
3JIEMEHTOB KOHCTPYKIIUU 000pY10BaHUS,
AJIEMEHTOB CXEM DHEPrOMCTOYHUKA WU
CUCTEMBbI DHEPrOCHAOKEHUS

VY-1 - ®opMynupoBaTh TEXHUUECKOE WIIN
CXEMHOE pelIeHne rpapuyecKuMu CpecTBaMu

V-2 - IIpaBuIbHO HHTEPIIPETUPOBATH
0003HaUEHHE 3JIEMEHTOB Ha TEXHOJIOTHUECKUX
cxemax

V-3 - UnentudunupoBath Ha YepTekKax y3Jbl,
AJIEMEHTBI, YaCTH 000PYOBaAHHUS
YHEPTOMCTOYHHUKOB

[1K-16 - Criocoben
MOJIICP>)KUBATH
IIPOEKTHBIN PEKUM
paboThl SHEPrOMCTOUHHUKA
Y CHCTEMBI
SHEPTOCHAOKEHUS
CpeACTBaMU CUCTEMBI
KOHTPOJIS U
aBTOMaTH3MPOBAHHOTO
yHpaBieHus, 1100
BPYYHYIO 110 TIOKa3aHUAM
KOHTPOJIbHO-
U3MEPUTENBbHBIX TPUOOPOB

3-2 - IIpuBecTH ¢ UCTIOJIb30BAaHUEM
pohecCHOHATEHOW TEPMUHOIOTHH H
OIMCAHUS 33/ICHCTBOBAHHBIX MPUOOPOB U
000pyI0BaHUS PUMEPHI CTIOCOOOB
MOJIJICP)KAHUS TEXHOJIOTHISCKUX ITapaMeTPOB

V-2 - UnenTuduumupoBats 000py0BaHueE,
KOHTPOJIbHO-M3MEpPUTENbHbIE IPUOOPHI U
apMaTypy HelocpeACTBEHHO Ha OOBEKTE 10 €ro
NPUHIUIHAIBHON TEXHOJIOTUYECKOH cXeme

I1-1 - CaenaTe 000CHOBaHHBIN BBIBOJ O
COOTBETCTBUM pexHMa paboThl 000pyJ0BaAHUS
SHEPrOMCTOYHHKA U CUCTEMBI
SHEProcHa0KEHUs PEKUMHOM KapTe
TEXHOJIOTMYECKOT0 IpolLecca,
TeMIepaTypHOMY T'pa(UKy TEIJIOBOI ceTH

1.5. ®opma o00yueHust

OOyueHnue 1Mo TUCIUILTMHAM MOJIYJISI MOXKET OCYLIECTBISATHCS B OUHON U 3a04HOM popmax.
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PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
OCHOBBI HEHTPAJIN30BAHHOI0 TEMJI0CHAOKEHUS

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Yu4yeHas cTeneHb IHoapasnenenne
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHOe 3BaHHue
1 Bansues Hukonai 0e3 yueHou Crapuunit TEIJIOBBIX
Bnagumuposuu cTereHu, 6e3 npernojaBaTe AIIEKTPUYECKUX
Y4E€HOI'0 3BaHUS Jb CTaHIUH

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUNA

ITporoxon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Baasbues Hukouaii BiagumupoBuy, Ctapmmuii npenogaBarelib, TEIIOBBIX JJIeKTPHUYECKUX
CTAHIMI

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

IToHsITHE O LIEHTPAIIM30BAHHOM U JICIIEHTPAIN30BAHHOM
TeIIoCHAa0KeHHH. JJ0CTOMHCTBA, HETOCTATKH, 00J1aCTh
npumeHeHus. Temrodukamnms Kak HanboJiee COBEPIIEHHOE
HaIpPaBJICHHUE [IEHTPAIU30BAHHOTO TEINIOCHA0KEHUS KPYITHBIX
JKUJIBIX Y MIPOMBIIIIICHHBIX PaiioHOB. Poib Terodukanuu B
sHepretuke Poccuu u apyrux ctpad. OCHOBHBIE TEHICHIIUU
pasButus Termodukanuy. BiausiHMe cTeeHn 3arpy3ku 0TO0pOB
DHepreTHyecKas TOL] no Temty, pe)KUMOB MOTPEOICHHS TETUIOTHI HA SKOHOMHUIO
5 PeKTHBHOCTD torumea. Kiaccudukanus temnoBoit Harpy3ku. MeTozps!l pacueta
temmtodukarmu. Terosoe YaCOBBIX U TOJIOBBIX PAcX0J0B TEIUIOTHl HA OTOIICHHE,
1 0TpeGIICHNE U CHCTEMbI BEHTWIALMIO, ropsdee BogocHa0xeHne. YacoBble M roJJ0BbIE
rpadMKu pacxo/I0B TEIIOTHI )KHJIBIMU U MPOMBIIILJICHHBIMU
paiioHamu. MeTonbl pacpeaesieHus TOJI0BOr0 pacxoaa TeIIOThI
MEX/1y Pa3IUYHBIMA UCTOYHHKAMH TETUIOCHA0KCHUS.
Koaddunments! terodukanyuu. MeTobl onpeaeneHus IpaHull
SKOHOMHUYECKOH I1esiecoo0pazHocTy ucnoibp3opanus TOL u
KOTEJIbHBIX B YCIIOBUSAX PBIHOYHON 3KOHOMUKHU. OTKPBITHIE U
3aKPBITHIE CHCTEMBI TeIUIOCHAOKEeHMs. OCHOBHBIE CXEMBI
MIPUCOETNHEHUS OJJHOPOTHON M KOMOWHUPOBAHHON TEIIIOBOM

TEIIOCHAOKEHHUS

Harpy3Kk1 K BOASHBIM U IIAPOBLIM TCIIJIOBBIM CETSAM. IlonsiTue o
TpyNoOBbIX, MCCTHBIX U UHANBUIYAJIbHBIX TCIUIOBLIX ITYHKTAaX.

Crioco0sI peryanpoBaHus OCHOBHBIE METO/IBI ¥ CTYTIEHH PETYJINPOBAHUS TETJIOBOM HATrPY3KH.
2 CHCTEM LIEHTPAIM30BaHHOTO | B3anMonelicTBre OTAENBHBIX METOJIOB M 00IaCTH UX
TETI0CHAOXKEeHNUS UCTONB30BaHuA. TeroBble XapaKTepUCTUKU TEIIO0OMEHHBIX




anmapaToB CUCTEM TEIUIOCHAOKEeHHS. X HCIOIh30BaHue s
OMpeieICHHS TapaMeTPOB TEINIOHOCUTENICH B HEPaCUSTHBIX
peXUMax cucTeM TersiocHaokeHus. ['paduku Temmnepatyp u
PAacXo/I0B TEILUIOHOCUTEJIS MPU IIEHTPAJILHOM PETYJIUPOBAHUU
OJTHOPOJTHOM W Pa3HOPOIHON TEIIIOBOI HArPY3KH B 3aKPHITHIX U
OTKPHITHIX CUCTeMax TeruiocHaOxenwus. L{eHTpanpHoe, rpynmoBoe u
MECTHOE PeryJHpOBaHHe. YUeT pacxo/ia TeTIOTEl a00OHEHTCKUMHU
TETTIONMOTPEOJISIONIMMHI YCTAHOBKAMH. DHEPTeTHUSCKUHA U
SKOHOMHUYECKHUH 3P(HEKT OT COBEPIICHCTBOBAHUS

peryIupoBaHus TEIUIOBOM HArpPy3KH.

3amaun THIPABIMYECKOTO pacyera. PacipesencHue qaBieHus U
HAIOPOB BIIOJIb CeTH. PacdeT IMHEHHBIX U MECTHBIX IOTEPh
JIABJICHHS B BOJSTHBIX TEIIOBBIX CETSIX. MeToanka
TUJIPABIMYECKOTO pacueTa pa3BeTBICHHBIX BOJSHBIX CETEH.
ITee3omeTprueckuii Tpaduk. TpeboBaHMs K XapakTepy
pacnpezie/icHUs TaBJCHUN U HAIOPOB B CTAaTHYECKOM H
JAHaAMUYCCKOM PEXUMax B TCIUIOBBIX CCTAX. Hacocarble u
APOCCECIIbHBIC CTAHIINU B BOASHBIX TCIIJIOBBIX CCTAX.
Omnpenenenue MapaMeTPOB CETEBBIX, OITUTOYHBIX,
MTOIKAYMBAIOIINX U CMECUTEILHBIX HACOCOB B BOJISIHBIX TETLTOBBIX

FI/I,Z[paBJ'II/ILIeCKPIﬁ pacueT u CCTIX. BBI60p CXCM MMPUCOCANHCHUS OTOIMMUTCIBHBIX YCTAHOBOK K
3 TUAPABINYECKUEC PEIKNMBI BOJSHBIM TCIIJIOBBIM CCTAM. FnﬂpaBanecxne XapaKTEpUCTUKU
TETUIOBBIX CeTeH 3JIEMEHTOB CUCTEM TEIJIOCHAOKEHUS U UX COUCTAHHUH.

I'mppaBnuyeckue XapakTepUCTUKU TEIUIOBBIX CETEH U
YCTaHOBJICHHBIX B HUX HacOCOB. Pexx1nM coBMeCcTHOH paboTs
Hacoca U ceTd. [ToHsTHE 0 TUApaBINYECKON YCTOMUNBOCTH
TEIUIOBBIX ceTell. TOUKM perynupyemMoro JaBJI€HUS B TEMJIOBBIX
ceTsax. 'mapaBianueckuil pexuM BOASHBIX TEIUIOBBIX CETEH C
HaCOCHBIMH U JPOCCENbHBIMUA CTAHUIUSMU. Y TEUKH TEINIOHOCUTENS
13 TEIUIOBBIX ceTell. MeTo Il 00HApYKEHHS HETUIOTHBIX yYaCTKOB
TEIIOBBIX ceTei. TpeOoBaHNS K KaUeCTBY MOAMMMTOIHON U CETEBOM
BOJBI. MeTo1bI 00pabOTKH MOAMMUTOYHON BOABI. CXEMBI
BOJIOTIOJITOTOBUTENBHBIX YCTAHOBOK.

Hanzemnas u monzeMHas IpokiIaaka TeIonpoBoos. I[TonzemMuas
KaHaJIbHas ¥ OeckaHaIbHas NpoKiaaka. JlocTOMHCTBA, HENOCTATKH,
obacTh mpuMeHeHus. Temreparypable qedopMarn
OG6OpyIOBaHHE CHCTEM TETUIONPOBOJAOB. MeTOobI MX KOMIIEHCAMu. HenoaskHbIe 1
reriocHatkenus. Terutoass | MOABMXKHBIE ONOPEL. M30/IA11MOHHBIE KOHCTPYKIMH: TEILIOBAs
M30JISILIS U TEIUIOBBIC IOTepy. | M30JIALHA, 3allUTa TEMIONPOBO/IOB OT MOBEPXHOCTHBIX
4 DKCILTyaTaIHs TEIIOBBIX IPYHTOBBIX BOJ, 0O€cIiedeHne MEXaHNIecKol mpoyHocTh. Pacyer
cereii TEIUIOBBIX MOTEPB TEITOBBIX CETEH HaJ3eMHON U MOA3EMHON
npoknaaku. Pacder mageHns TemMrepaTypsl TEIIIOHOCHTES 110
JUTUHE TeTI0BOM ceTu. [loBpex1aeMoCcTh TEIIOBBIX CETEH, ee
MIPUYMHBI, OCHOBHBIE ITYTH CHWKEHHS. VICTIBITaHHE TETUIOBBIX ceTei
(TennoBbIe U THIPABINYECKHE), BOIIPOCHI TOATOTOBKH K
OTOIUTEIBHOMY CE30HY.

1.3. HampaBnienue, BUABI BOCITUTATEILHOM AEITEIPHOCTH U MCITOIB3YEMBIE TEXHOIOTHH
Tabmauua 1.2

Hanpasnenune Bun Texnonorus KoMmnerenmus Pesynbrarsl
BOCIIUTATENILHOW | BOCHHMTATEIBHON | BOCIUTATEIHLHOW o0yueHus




JeSITeITbHOCTH JeSITeITbHOCTH JEeSITeTTHHOCTH
[IK-13 - Criocoben | ¥Y-1 - Boibupats
pa3pabaTbIBaTh THUIOBBIEC PEIICHUS
NPUHIUIHATbHbIE MPUHIUITAATHHBIX
TEXHOJIOTUIECKUE TEXHOJIOTUIECKUX
CXEMBI cXeM
HHEPTOMCTOYHUKOB | YHEPTOMCTOYHHUKOB
U CHCTEM U CHCTEM
YHEPTOCHAOKEHUS SHEProCHA0KESHUS

C y4eToM
JMCTaHITHOHHOE WCXOJIHBIX TaHHBIX
obOpazoBaHue TUTSt
yaeGH0- TexXHOMOrHs MIPOEKTHUPOBAHUS
HCCIeoBaTeNnbeK | CAMOCTOATENLHOH I1-1 - Onpenenutsb
asi, Hay4YHO- pabotbi ¥ 3aIIPOCHTh
MCCIIENIOBATENBCK | TexHOTOIMS HE00XOIUMBIE
[Mpodeccuonansu | as pa3BUTHSA WCXOJTHBIC JaHHBIE
0€ BOCIIUTaHHE HeneHanpasierya | MOMTHBHOCTH B IE
% pagora ¢ CHeTEME MIPOEKTHUPOBAHUS
G opMaLeii OTHOIICHMUIA HSHEPrOMCTOYHHKA
s CTYEHTOB B U CHCTEMBI
eHONEsoBaMIg B | BY3OBCKOM cpere SHEProCHA0KEHUS
MPAKTUYECKUX I1-2 - Pa3paborath
HEJISX MPUHIUTTHATBHYO
TEXHOJIOTUYECKYIO
cxemy
HSHEPrOMCTOYHUKA
U CUCTEMBI
HHEPrOoCHA0KEHUS

Ha OCHOBaHUU
HUCXOOHBIX JAHHBIX
JIIsL
IMPOCKTUPOBAHUA

1.4. IIporpaMMa AUCHMILIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YYUEBHO-METOIUYECKOE U HHO®OPMAIIMOHHOE OBECINIEYEHHUE JUCHUITJIMHBI
OCHOBBI HEHTPAJIN30BAHHOI0 TEIIOCHAOKEHUS

JJIeKTPOHHBbIE pecypchbl (U31aHMS)

1. Hukonaes, , }0. E.; Tennodukanus u TEIIOBbIE CETH :
TEXHUYECKUU YHUBEPCUTET HMEHU I0.A. l"arapuna,
http://www.iprbookshop.ru/76520.html (nexkTpoHHOE H31aHUE)

npakTUKyM.; CapaToBCKUil TrOCyAapCTBEHHBIM
9BC ACB, Caparos; 2015;

2., Kinumos, I'. M., Kiiumos, M. I'.; YcTpoHCTBO MapoBBIX KOTEIbHBIX arperaToB: METOAUYECKas pa3paboTka
: Meronuueckoe nocodue.; Hiwkeropoackuii rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHbBIN YHUBEPCUTET
(HHTACY), Hosropon;  2010;  https://biblioclub.ru/index.php?page=book&id=427286
(OnexTpoHHOE U3/IaHHE)

Hixani



3. ; llenTpasiM3oBaHHOE TEINIOCHAOXKEHHME: Kypc JEKIud : yudeOHoe mocobue.; Ceepo-KaBkazckmit
®denepanbHbIN YHUBEPCUTET (CKDYVY), CraBporoJb; 2017;
https://biblioclub.ru/index.php?page=book&i1d=494684 (DnexkTpoHHOE H3AaHUE)

4. Xakum3siHoB, U. @.; TemiocHabxeHHe ¢ OCHOBaMH TEIUIOTEXHUKH : ydeOHOe nmocooue.; Kazanckuit HayqHO-
HCCIIEIOBATEIIbCKHI TEXHOJIOTHYECKUMA YHUBEPCUTET (KHUTY), Kazans; 2016;
https://biblioclub.ru/index.php?page=book&id=500925 (DnekrpoHHOE H3AaHUE)

5. benses, II. B.; TemnocHaOxeHnue moTpeduTeNneld W MPUEMHHKOB SJEKTPUUYCCKONW SHEPTHHM : ydeOHOe
nmocobue.; OMcCkuii  rocynmapcTBeHHbIH  TexHmueckuit  yHuBepcuter (OMITY), Owmck; 2019;
https://biblioclub.ru/index.php?page=book&id=682091 (DnexkTpoHHOE U3AaHKE)

6., lyounun, A. M., ITanos, O. M.; TennocHabkeHre TPOMBIIIICHHBIX MPEINPUATHI | METOM. YKa3aHUS K

~ 1

KypCOBOMY IPOEKTY 10 Kypcy "VICTOYHUKM U CHCTEMBI TEIIIOCHA0KEHHSI TPOMIPEANPUATHNA" IS CTYICHTOB
nHeB. ¢popmbl 00yuenus cneunanbHoctd 100700 - TIpom. ternosnepreruka u 101600 - DHeprocbepexenue
npeanpustuii.; YI'TY-YIIU, ExkarepunOypr; 2004; http://library.ustu.ru/dspace/handle/123456789/1550
(OneKTpoHHOE U3/IaHKE)

ITeuyaTHbIE U3TaHUSA

1. Coxonos, E. .; Tennodukanus u TemnaoBsle ceTy : YUeOHUK AJIsl CTYACHTOB BY30B, 00y4aloUIMXcs M0 Harp.
"Terosnepreruka'.; U3natenscteo MOU, Mocksa; 2001 (76 3k3.)

2. 3uneBa, JI. A.; Hopmbl pacxosia MaTepuasioB: BOJO- U TEIJIOCHAOXeHUe : [cripaBoYHHK|.; Denukc, PocToB-
Ha-Jlony; 2007 (2 3x3.)

3. ; IlokBapTUpHOE TETUIOCHAOKEHHUE KUJIBIX 3JJaHUH C TeIJIoreHepaTopaMu Ha razoBom Torumse : CIT41-108-
2004. - Been. 2005-01-08.; AEAH, Cankt-IletepOypr; 2007 (1 2x3.)

4., Xpycranes, b. M.; TenmocHabxeHne u BeHTWISIIUA. KypcoBoe u TUIIIIOMHOE MPOEKTUPOBAHUE : YIeOHOE
nocodue JUisi CTYyJIEHTOB BY30B, OOydaromIuxcs Mo creuuagbHocTu "TerorazocHa0keHne W BEHTHIALUA"
HaIpaBIIEHUS MOATOTOBKH AUILIOMUPOBAaHHBIX crieranuctoB "CtpoutenbetBo'.; ACB, Mocksa; 2012 (5 3k3.)

IIpodeccnonanbubie 0a3b1 JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIC CHCTEMbI

[TonHOoTEKCTOBass 0a3a JaHHBIX HOPMATHUBHO-TEXHMYECKOH, HOPMAaTHMBHO-NIPAaBOBOM JOKYMEHTAL[UU
"Texakcnept (Kogekc)". — Pexxum mocrtyma: M3 xoprioparuBHoit cetn Yp®@Y: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

Matrepunansi aas jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro (opmara Il BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUE, IPUTOAHOM JUIs IPOYTEHUS C UCIIOJIb30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Bba3bl JaHHbIX, I/IH(l)OpMaHHOHHO-CﬂpaBOqHLIe H IMOUCKOBbLIC CUCTEMbI

3oHanbHas Hay4yHas ounbnuoTeka http://lib.urfu.ru/
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
OCHOBBI HEHTPAJTH30BAHHOI0 TEIIOCHADKEHH S

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIHHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000pyI0BaHHEM M POTPAMMHBIM 00ecriedyeHueM

Tabmauua 3.1



Buapl 3anaTui

OcHaIIEHHOCTH CNeHAJIbHbIX
noMeneHu U MoMeleHui s
CaMOCTOAATEIbHOM PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
MPOrpaMMHOI0 odecneyeHust

Jlexuun

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas
[epugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3alIiy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toagxmrouenue k cern IHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox

HpaKTI/I‘IeCKI/Ie 3aHATUA

Mebenb ayquTopHas ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUU C KOJINYCCTBOM
CTYJICHTOB

Pabouee mecTo mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSAM
OpraHu3aluu yueOHoro
polecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMU U
HOpMaMu

[Togkmrouenue k cetu UHaTEpHET

ZULU

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox

Koncynpranun

MebGens ayauTopHast ¢
KOJIMYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHHU C

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET

Texymuit KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYACHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUAM
OpraHu3aIy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU H
HOpMaMH

[Tonkntouenue k cetu MaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox

CaMocTosTenspHas
paboTa CTyIeHTOB

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTMIECTBOM
CTYZICHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIyy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkntouenue k cetu MHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox




PABOYAS TIPOI'PAMMA JIUCHUIIJINHBI
IMoaroroBka BoAbI HA IHEPIreTHYECKUX
npeanpusTUAX

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 boraroBa TaTesgHa KaHaugaT 3aBeyIOIIMit TEIJIOBBIX
DeoKkTHCTOBHA TEXHUYECKUX HAYK, kadeapou AJIEKTPUICCKUX
JIOLIEHT CTaHIH

Pexomen10BaHo y4eOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

[Iporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e boraroBa Tarbsina ®eokTHCTOBHA, 3aBeay0IMii Kadeapoii, TENI0BbIX JIEKTPHUECKHX
CTAaHI M

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TeMBbI

[Ipon3sBoacTBEHHBIE BOABI B OCHOBHOM, TEIJIO(DUKALIIOHHOM U
OXJIQXKJAIOILIEM KOHTYpE: II0Ka3aTeIl COCTaBa U KPUTEPUH
KoHTpoua cBoiicTB. Haznauenne XBO(BIIY). HopmaruBabie
JOKYMEHTHI JJIs1 KOHTPOJISI Ka4eCTBa MPOU3BOJICTBEHHBIX BOJ.
BenomocTu xumkontposs. Bogusie 6anancel TOC. Opranu3sanus
noarotoBku Bobl HA TOC. Bribop ucxoaHow Boab! yist TOC.
Pacuer npousBonutensuoctu BITY. Boauslil 6ananc B 0CHOBHOM
koHType(OK). Ilpuemnemocts cxemsl BITY(OK) mpu pazmuaabix
IKCIUTyaTallMOHHBIX pexknMax pabotsl TOC. Pacuer pazmepa
poTyBKH OapabaHHBIX KOTIIOB. OmpeneieHne yriIeKHCIOTH B
nape. Cxemsl TOK. [TokazaTenu coctaBa 1 KpUTEPUU KOHTPOIS
CBOMCTB B 3aBUcHUMOCTHU OT cxembl TOK. KapOoHaTHBIH HHIEKC.
Pasnuunsie TexHonorun noarotroBku Boasl Ast TOK. [Ipobnemsr n
pelIeHns B OpraHu3aluy NOAroToBKH Boabl st TOK

OO61ue BOMIPOCH MpH
1 OpraHu3aluy BOJOMOTOTOBKH
Ha TOC. Cxemsr XBO (BI1Y)

Opranuzanys TexHorornyeckoro mpotecca Ha TOC.

) [IpenBapurenbHas O4HCTKA TexHomorn4eckue pesKuMbl. ANIaparhbl: OCBETINTENH,
BOJIBI (TIPEIOYUCTKA) MexaHnueckne GuibTpbl. KOHTpoub 3a paboToi TEXHOIOTHYECKOTO
000pyIOBaHHS.
[MoxnroroBka BoIBI AJIS [porecce! u anmaparsl it yMSATYSHUST BOJBI. TEXHOIOTHN
3 OCHOBHOTO KOHTYpa C KOTJIaMH | HOHHOTO 0OMeHa. DKCIUTyaTanusi KATHOHUTOBBIX (HIIBTPOB.
CPEOHETO JTaBIICHUS Cxewmbt XBO u BITY (s TOK).
4 O6eccoauBaHme BOIbI Texnomnorus nonHoro ooMeHa B cxemax obecconuBanus. CXxeMbl

obecconuBanus. [Ipoueccer u anmapatsl. [Ipobnemsl 1 perieHus.




Hcnaputenu u nuctTiiiatopbl. KoHCTpyKIIMS ucnapuTeei.
Onpenenenue Mpou3BoUTEN HOCTH. OUYNCTKA Mapa B
HUCITApUTEIIAX.

MemOpaHHBIE TEXHOJIOTHH VYnerpadunsTpanys 1 o0paTHbIH ocMoc. MeMOpaHsl 1ist

5 BOA000pabOTKH YCTaHOBOK. TEXHOJIOTHS AIIEKTPOIHAIIN3A
[Ipon3BOACTBEHHBII KOHCHCAT: COCTaB, KOHTPOJIb, TPOOJIEMBI.
6 OuncTKa KOHJIeHCaTa Cxewmbl koraencaroounctku. Gunbtpel @CJI. OuncTka KoHACHCaTa

"Ha BOY

DKOJIOTUYECKHUE MTPOOTIEMBI CTo4HBIC BOJIBI BOJOTIOATOTOBUTEIBHBIX YCTaHOBOK. Koadhduriment

BIIY

BITY. Opranuzanusi 6€cCTOYHBIX CXEM: TPOOJIEMBI U PEIICHHUS.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIb3YCMbIC TCXHOJIOINH

Tabnuma 1.2
Hanpasnenu Bu
PaBjIcHHC . A . Texnonorus PesvILTaTEL
BOCIIUTATEIBHON | BOCHHMTATENBHOM | porooren o KoMIeTe s 6}’
JIEATEIIbHOCTH JIEATEIIbHOCTH JEeATENBHOCTH 00y1CHHA
[IpodeccronanbH | TUCTAHIIMOHHOE Texnonorus [IK-13 - Cnocoben | V-1 - BeiOupars
0€ BOCTIMTaHHE obOpa3zoBaHue oOpa3oBaHHUs B paszpabaThIBaTh TUTIOBBIE PEIICHHS
COTPYJIHUYECTBE | MPUHUUIUAIbHBIE MPUHIHUIHAATBHBIX
I[eJICHaIIPaBICHHA
TEXHOJOTHYECKHE TEXHOJOTHYECKHUX
g pabora c TexHonorus
. CXEMBI CXeM
uHpopManuen MTOBBIIICHUS
SHEPrOMCTOYHUKOB | SHEPTOMCTOYHUKOB
TUTST KOMMYHHKATUBHO
. U CHCTEM U CUCTEM
UCTIONIb30BaHUS B | i
SHEProCHA0KECHHUS HHEPrOoCHA0KEHUS
MPAKTUIECKIX KOMITETEHTHOCTH
C y4eToM
TEJISIX
Texnonorus MCXOJHBIX JTaHHBIX
hopmMupoBaHH JUIsL

YBEPEHHOCTH U
TOTOBHOCTH K

MMPOCKTUPOBAHUA

[1-1 - Onpenenutp

CaMOCTOSITEIIbHOU
. 1 3aIPOCUTH
YCIICIITHOM
HEe00X0INMBIE
npodeccuoHanbH

OU AesATeNbHOCTHU

HCXOJHBIE JaHHBIE
JUTSL

Texnonorus IIPOEKTUPOBAHUSA
pa3BUTHS AHEPTOMCTOYHHKA
MMO3UTUBHOCTH B Y CHCTEMBI
cucTeMe SHEPTOCHAOKCHUS
OTHOIIICHUH

CTYJACHTOB B

I1-2 - Pazpabortath

. MPUHLIHUIIAATIBHYIO
BY30BCKOM cpejie
TEXHOJIOTUYECKYIO
Texnonorus cxemy
aHaJIn3a SHEProUCTOYHHKA
00pa3oBaTeNbHBIX 1 CUCTEMBI




3a1a4 SHEProcHa0KEeHUS
Ha OCHOBaHUU
MCXOJIHBIX TaHHBIX
s
IIPOEKTHUPOBAHHUS

1.4. IIporpamMma JUCHUIUIMHBI pEATM3YETCSl Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
IToaroroBKka BoAbI HA IHEPreTHYECKHUX NPeANPUATHAX

DJIEeKTPOHHBIE pecypchl (M31aHNs)

1. ; BomononroroBka u BogHOo-xuMmuueckue pexkumbl TOC u ADC : mabopaTOpHBIA MPAKTUKYM. ydeOHOE
noco6ue.; Beriimas mkona, Musnck; 2012; http://www.iprbookshop.ru/20204.html (QnekrponHoe usnanue)

2. baxmerbeBa, , JI. K.; [TogroroBka Boab! 151 TEXHUYECKOTO BOAOCHA0KEHNS POMBILIUIEHHBIX MPEANPUSTUH.
HonooOMeHHbIE METOJbl YMATYEHHs BOAbI : YydyeOHO-meToauuyeckoe Imocobue.; Boponexckuil
TOCYIapCTBEHHBIM  apXHUTEKTypHO-CTpouTelbHbIM  yHuBepcuter, ObC ACB, Boponex; 2013;
http://www.iprbookshop.ru/23109.html (DnexTpoHHOE U3 IaHKE)

3. ; BomomoaroroBka M BOAHO-XMMUYECKHE PEXHUMBI B TEIIOIHEPreTuke : ydeOHoe mocodue.; OMckuit
roCy/1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET (OMI'TY), Owmck; 2019;
https://biblioclub.ru/index.php?page=book&id=682109 (DnexkTpoHHOE U3AaHKE)

4. ; BogonmoaroroBka u BojmHo-xumuueckue pexkumbl TOC u ADC : maGopaTOpHBI MPaKTUKYM. yuyeOHOE
nocoOue.; Beimitmas mkona, Munck; 2012; http://www.iprbookshop.ru/20204.html (OnexTpoHHOE H31aHKE)

ITeyaTHbIE U3TaHUSA

1. Komeuios, A. C.; BomonoaroroBka B SHEpreTHKE : yuel. mocoOue i CTyICHTOB By30B, 00YYAIOIIMXCS 10
cnenuanbHOCTH "TernoBble 35eKTp. cTaHIMU" 1 "TeXHOI0THs BOIBI M TOILIMBA HA TEIUIOBBIX AaTOMHBIX AJIEKTP.
CcTaHIUAX'" HAMpaBIICHUs MOATOT. AUILTOMUp. criennanuctoB "Temnosnepreruka".; MOU, Mocksa; 2003 (38
9K3.)

2. Koctpukun, 0. M., Memepckuii, H. A., Kopouna, O. B.; BomomoaroroBka u BOJHBIA PEXKUM
IHEPro0OBEKTOB HU3KOTO M CPETHETO JABJICHUS : CIIPABOYHHK.; DHEeproaroMusaar, Mocksa; 1990 (9 sk3.)

3. backaxkos, A. I1., lllenokos, f. M.; KadecTBo BoABI B cHCTEMaX OTOIUICHUSI M TOPSYETO BOJOCHAOKEHUS :
VY4eb. mocobue 1 CTYICHTOB U ciymiaresniei Bcex popm o0yuenus cnermanbHocteit 100700, 101600.; VITY-
VYIIN, ExarepunOypr; 2002 (62 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI

[TonHOoTeKcTOBass 0a3za JAaHHBIX HOPMATUBHO-TEXHUYECKOH, HOPMAaTHUBHO-IPABOBOW  JIOKYMEHTAIUU
"TexakcnepT (Konekc)". — Pexum nocryna: M3 xopnoparuBHoii cetn Yp®Y: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

Matrepunansl ais aun ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaioB crnenuaibHOro Gopmara Juisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJIb30BAaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.



Bba3bl JaHHbIX, HHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

3oHanbpHas HayuHas Oubauoreka http:/lib.urfu.ru/

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

IToaroroBka BoabI HA JHEPreTHYCCKUX NMPEANPUATHAX

Caenennst 00 OCHAIICHHOCTH JHCHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMeM H IPOIPAaMMHBIM O0ecre4YeHneM

Tabmua 3.1

Ne
n/n

Buabl 3anaTui

OcHaIEHHOCTH CNEeNHAJIbHBIX
noMelleHUii ¥ moMeleHuil 1
CaMOCTOATEIbHOM padoThI

IlepeyeHb JIMLEH3UOHHOTO
NMPOrpaMMHOro o0ecrnevyeHust

Jlexuun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTOo
NPOLIECCa B COOTBETCTBHH C
CaHUTApPHBIMU ITPABUTIAMU U
HOpMaMH

[Tonkntouenue k cetn MaTepHeT

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox

Hp AKTUYCCKUC 3aHATHA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas
[epudepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

IToagxnrouenue x ceru IHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox

Koncynbranun

Mebenp aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

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

[Tonkmtouenue k cetu UaTEpHET

Google Chrome, Mozilla Fire-fox

Texymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOUunX 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

[Toaxnrouenue k cetn HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox

CamocTrosTeabpHas
paboTa cTyI€HTOB

Pabouee mecTo npenoaasarens

IIepconasibHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIy yueOHOTOo
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

ITogxnrouenue x cern HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Fire-fox




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
IIpomMbIlLIEHHAS TEeNJIOIHEPreTHKA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4eHOe 3BaHue
1 Muxkyna Biagumup KaHauaaT HoueHt TETUIOBBIX
AHaTOJIbEeBUY TEXHUYECKHX HaYK, ANEKTPUUECKUX
JIOLIEHT CTaHLINI

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUNA

ITporoxon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e MukyJaa Biaagumup AHatonbeBu4, [{0eHT, TEMIOBBIX JIeKTPUYECKUX CTAHIIUI

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— CwmenrarHas MoJienb 00yYEHUS C UCTIOJIb30BaHUEM OHJIAH-Kypca YpDV;
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne

o ba3oBslil ypoBeHB

*Bazoewiti [ yposenb — coxpawsiem JO2UKY CAMOU HAYKU U NO360Jem NOLYYUMb YAPOUWEHHOe, HO 6€pHOe U NOIHOe

npedcmasienue o0 npeomenie OUCYURIUNbL, mpebyem 3Hanue cCuchmemvl ROHSMULU, yMerue peuams npoonemuuie cumyayuu. OceoeHue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JNHCHO o0becneyums GopMuposanie 3anianupO8aHHbIX KOMNEMEHYU U NO360UM
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. Oceoerue OaHHO20 YPOBHS Pe3YIbMamoe 00yueHUs NO380IUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCU
U OMBEMCMEEHHOCHIU 00 MBOPUECKO20 NPUMEHEHUSL 3HAHUTL U YMEHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TeMBbI

Hcnonp3oBaHue TENIOTHI MMPOMBIIIIJICHHBIMU MPEANIPUATUAMUA.
TOL u KoTenbHbIE MPOMBINUIEHHBIX TpeanpusaTHil. Buasl

1 Temno- u razocHabxeHne notpeGHOCTeH B TertoBo# sHepruu. Knaccupukanus cucrem

MPOMBINIUICHHBIX TPEANPUATHHA | oToruieHus. OTonuTenbHbIe MpuOopkl. ['oproune rassl,

WCTIONIB3yeMble Ha Mpeanpuatuu. [IpuHnunraipaas cxema
ra30CHa0KeHUS TPEIIPUITHSI.
Hasnauenwne u xnaccuukanys CUCTEM BEHTHIISALIUY 3IaHUN.

) Bentwmsinus n Cxewmsbl cucteM BeHTHIIAUHU. Kiaccudukamus cuctem

KOHAWIIMOHUPOBAHNE KOHAWIIMOHUPOBAHUA BO3yxa. OCHOBHBIE IMPOIIECCHI U DIIEMEHTHI
koHAMIHOoHepoB. H-d auarpamMmMa Bia>kHOTO BO3IyXa.
Knaccudukanus n Ha3HaYeHNE TEITTIOOOMEHHBIX anmapaToB. THITEI
T ——— CYIIWIBHBIX YCTAaHOBOK U (pM3MUECKast CYIIHOCTh PAa3IMIHBIX
3 cnoco6oB cymku. [IprHIATIMATEHBIE CXeMBI KOMIIPECCOPHBIX,
1 XOTOAMIILHBIC YCTAHOBKH aJICOp6HI/IOHHI)IX 1 MapO3KEKTOPHBIX XOJIOANIIBHBIX YCTaAaHOBOK.

TernnoBble HACOCHI.
Kiraccuduxkarms komrpeccopos. [lopriHeBbIe KOMITPECCOPHI.

4 Kommpeccopusie ycranoBku | CucteMa pacrpeeneHus 1 moTpedIeHus C:KaToro Bo3ayxa Ha
ITPOMBITIIICHHOM MPEANIPUATUHA.

Bropuunsle sHEpropecypchl Hcrounnku (BOP) Ha MpOMBITINTIEHHBIX IPEANPUATHIX U CTIOCOOBI
5 (BOP) Ha TpOMBITIUICHHBIX HCIIoNb30Banus BOP.
NPENNPUATHIX




1.3. HanpaBnenue, BUIbl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hanpasnenue Bun o L ——
BOCITMTATCIBHON | BOCIHMTATCIBHOU BOCHUTATENLHOI KOMITETEHIIHS Pesynbratsl
NEATEILHOCTHU NEATEIbHOCTHU NeATeTbHOCTH 00y4eHus
[IK-13 - Criocoben | ¥Y-1 - BeiOupats
pa3pabaThIBaTh THIOBBIE PEILECHUS
IPHUHIUITHAILHBIE HPUHIUITHATBHBIX
TEXHOJIOTUYECKUE TEXHOJOTMYECKUX
CXEMBI cxXeM
Texuonorns SHEPrOUCTOYHUKOB | SHEPTOMCTOYHHKOB
hopmupoBarus U cUCTEM U CUCTEM
YBCPCHHOCTH 1 SHEPrOCHA0KEHHMS SHEPTrOCHA0KEHHS
TOTOBHOCTH K ¢ yuetom
TUCTAHIIMOHHOE CaMOCTO’IfeHLHOﬁ HCXOIHBIX TaHHBIX
00pa3oBaHue yCHCIHON JUTS
npodeccuoHanbH NPOEKTHPOBAHHS
yue6HO- OU JIeATEeNbHOCTHU
HCCIIEA0BATEIIbCK I1-1 - Onpenenuts
asi, Hay4YHO- Texnonorus y ¥ 3aIIPOCHTh
uccienoparenbck | CAMOCTOATCIILHOM HE00XO0J1MBbIE
[Ipodeccnonansy | as paboThr MCXOHBIE JAHHBIE
0€ BOCIIMTaHHE nenenanpanera | TEXHOTOTHA TSt
o paGoTa ¢ pasBHTHS HPOEKTUPOBAHUS
I ——— HO3HTHBHOCTH B SHEPTOUCTOYHHKA
s crcTeMe U CUCTEMBI
O3B 5 | OTHOMICHH SHEPTOCHAOKEHUS
IPAKTUYECKHUX CTYJICHTOB B I1-2 - Pa3paborathb
HEsIX BY30BCKOU CPEAIC HPUHIUTIHATBHY O
TeXHOIOr S TEXHOJIOTHYECKYIO
aHanm3a CxeMy
00pa3oBaTENILHBIX SHCPTrONCTOYHHIKA
sazau U CUCTEMBI
HEProCHA0KCHHUS
Ha OCHOBAHUU
HCXO/HBIX JaHHBIX
IS
HPOEKTUPOBAHUS

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI
IIpomMbIlIEeHHAS TeNJIOIHEPreTHKA

JJIeKTPOHHBbIE pecypchl (U31aHMsT)

1., [Tankuna, I'. B.; DHeprocOepexenne u sneprerudeckas 3pPeKTUBHOCTD : yueOHOE mocobue.; AkaneMus
CTaHIapTHU3ALINH, METPOJIOTHH u cepruduxamnmm, Mockaa; 2010;



https://biblioclub.ru/index.php?page=book&id=137024 (OnekTpoHHOE U3AaHUE)

2. I'puropseBa, O. K.; DHeprocOepexeHre B TEMIOHEPIETUKE U TEIJIOTEXHOJOTUSX : yuyeOHoe mocolue.;
HoBocubupckuii roCyJJapCTBEHHBIN TEXHUYECKUN YHHUBEPCUTET, HoBocubupck; 2015;
https://biblioclub.ru/index.php?page=book&id=436027 (OnekTpoHHOE H3AaHUE)

3., Jlndenuena, JI. B.; TermmorexHuka : yaeOHO-MeTOIMUYeCKOe TTocobOure.; KemepoBCckuii rocy1apcTBEHHBIN
yauBepcuteT, Kemeposo; 2019; https://biblioclub.ru/index.php?page=book&id=600345 (DnexTpoHHOE
W3JIaHHE)

ITeuaTHbIEe H3TaHUA

1. , KpuBangun, B. A., Kpynennuxos, C. A., CoopumkoB, I'. C.; TemioTexHHKa METaJUTypruYecKOro
MPOU3BOJACTBA : YueO. mocobue sl CTYACHTOB BY30B, OOYYAIOIIMXCS TIO HAIMPABICHUIO TMOATOTOBKHU
OakajmaBpoB W MaructpoB "Metamtypruga"' U HaNpaBICHUIO TMOATOTOBKH JAUIUIOMHUP. CIHEHUATUCTOB
"Metamnyprus". T. 1. Teoperuueckue ocnoBbl; MUCHUC, Mocksa; 2002 (51 3k3.)

2. CrackeBuu, H. JI., Burmopuuk, [. ., Cesepunen, I'. H.; CmpaBouyHHK 1O Ta30CHaOXEHHUIO U
UCIIONIb30BaHuI0 raza; Heapa, Jlenunrpam; 1990 (2 ok3.)

3. [Mnactunuw, I1. U.; [lopuaeBsie KoMIpeccopsl : yueod. mocodue sl CTYJECHTOB By30B, O0yYAIOIINXCS 10
cnenuanbHoCcTH "BakyyMHas u komMIpeccopHas TeXHUKa (U3. yCTAaHOBOK' HANpaBJIEHUS MOATOT. AUILJIOMHUP.
crnenuanuctoB "l'mapasi., BakyymMHas uU KommpeccopHas TexHuka". T. 2. OCHOBBI MPOEKTUPOBAHHS.
Koncrpyxkiun; KomocC, Mocksa; 2008 (1 7k3.)

4. Jlamytuna, H. T'., BepxoBa, T. A., Cyenos, B. Il.; XononunbHble MalmIMHbl U YCTAHOBKH : y4ueOl. s
CTYyJICHTOB cCpen. cmer. yde0. 3aBefaeHuid mo crneruanbHocTH 1711 "MOHTaX W TeXH. SKCIUTyaTalus
XOJIOAMIIBHO-KOMITPECCOP. MaIlliH U ycTaHOBOK.; KonocC, Mockga; 2007 (1 3k3.)

5., bopucos, b. I'., bopucos, K. b., bpoasuckuii, B. M., Bakynko, A. I'., Knumenko, A. B., 3opun, B. M.;
[TpombInIeHHAs TETUIOPHEPTETHKA U TETUIOTEXHUKA : cripaBoYHUK.; MOU, Mocksa; 2004 (22 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI

[TonHOoTEKCTOBass 0a3a JaHHBIX HOPMATHUBHO-TEXHUYECKOH, HOPMAaTHMBHO-NIPAaBOBOM  JOKYMEHTAILlUU
"Texakcnept (Kogekc)". — Pexxum moctyma: M3 xoprioparuBHoit cetn Yp®@Y: URL: http://10.74.227.116/;
http://sk5-410-lib-te.at.urfu.ru/docs/

Temnotexuuka — Pesxxum gocrtyma: https://openedu.ru/course/urfu/TEPL/ .

Matrepunansi aas jaun ¢ OB3

Becy xontent OBC mpexacrasieH B Buue GaiioB crnenuaibHOro ¢opmara Jyisi BOCIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOIb30BAaHUEM SKPAHHOM JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(])OpMal.[I/IOHHO-CI[paBO‘IHBIe N NMMOUCKOBbIC CHCTEMBbI

3oHanbHast Hay4Has 6ubnuoreka http://lib.urfu.ru/



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

HpOMLIIJIJ'IeHHaﬂ TCIJIOOHEPreTuKa

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

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aliy yueOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

IToaxnrouenue x cern IHTEpHET

Koncynbpranuun

Mebens ayquTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYECCTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSAM
OpraHu3aluu yueOHoro
polecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

IToagxnrouenue x ceru MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

Texkymuit KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebenb ayauTopHas ¢
KOJIMYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecto mpemnoaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPaBHJIAMHA H
HOpMaMH

[Tonkmrouenne k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome, Mozilla Firefox

CamocrosTenpHas
paboTa CTyIeHTOB

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabounX MECT B

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

HepCOHaHLHHC KOMIIBIOTCPHI 110
KOJIMYCCTBY o6yqa}om1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUAM
OpraHu3aIuu yueOHOTO
poIecca B COOTBETCTBHH C
CaHUTApPHBIMH MPABUIIAMH U
HOpMaMH

[Tonkmrouenue k cetu MHTEpHET

Google Chrome, Mozilla Firefox
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