MHHHCTepCTBO HAYKH 1 Belcmero obpasosanms Poccmiickoit Denepamm

tbeﬂepanLHoe T'OCYIapCTBEHHOE aBTOHOMHOE obpazoBarenbHOe YUPEXIEHHE BBICIIET0 06pa3oBaHus
«Y panbexuii Genepansupri YHUBEPCHTCT HMeHH nepBoro [Ipesunenta Poccny B.H. Enbuunay
Huwxuerarnasckumii TeXHOJIOTHYeCKHIl HHCTHTYT (puanan)

, —  Jlupekrop
“-| __B.B.Iloranun
2019r.
e\ W
PABOYAS IPOTPAMMA MOJYJIST
Ilepedens cBenennii o paboyeii nporpamme MOIYJIst Y4eTHble nanubIe
Moaynn M.1.34
Texuonormyeckue sneprocucrems: peIpHATHI
OGpazosaTenbuas nporpamMma Kon OII1
Tennosneprernka u Temmorexuuxa 13.03.01/33.05
Hanpagnenne nogroroskn Ko nanpasienus u yposus monrorosxn
Tennosnepreruka u Temmorexuuxa 13.03.01

Hwxnanit Tarn, 2019



IIporpamma MOZYJISl K IPOTpaMMBI THCIIUIITHE COCTaBIICHBI ABTOPAMH:

Yyenasn
Damuians Amg
Ne o/t CTeNeHb, yyeHoe HMomxHocTs Ioapasnenenne
OTtuecrBo
3BaHHe
1 Xoneipen % enapraMmesT
A Crapmmit Aerzp
Aunexcanap HeT €CTECTBEHHOHAYIHOTO
IIpeTIoIaBaTens
[ - AHaronsesny 00pazoBanus
Pyxosomurens MOy IS A.A. Xogpipes
PexomennoBano:
YuebHo-MeTomuueckum coserom HTU (dunmar) Ypoy ;
IIpencenarens Y4eOHO-MeTOIMYeCKoro copera //'] | {l/u M.B. Muponoza

IIpotoxon Ne 7 ot 30.09.2019 T.

CornacoBano: ]
PykoBomurerns OIT %ﬁ/ AJO. Jlanuna
/

Havaneruk ooon C.E. Yersepuxos

Hagansaux OBLP M W

A.B. Karaega




= |

4) MHHHCTepCTBO HAKILH BbieTeno QQWWHHH mﬂﬁﬂﬂﬂ[ﬂm (DEHEDHHHH

eI[epEUIBHOE FOCYI[HDCTBEHHOE ABTOHOMHOE 0bpazoratesHoe YUpEX/IeHHE BBICIIEro 06pa3oBaHms
P p
«Ypansckuit (enepanbHbIi YHUBEPCUTET MMEHH nepBoro [Ipesunenta Poccuu B.H. Enprunay
Hwxunerarninsckuii Texnoornueckuii HHCTHTYT (puina)

YTBEPXJIAIO
Hupexrop
B.B. ITotanun
«__» 2020 r.
PABOYAS ITIPOTPAMMA MOJIYJISI
Ilepeuens cBenenuii o paGouei IporpamMme Moay.Jisi Y4erHble nannbIe
Moayan M.1.34
TexHONOrH9ecKre SHEProCHCTEME] IpEaNPUATHI
ObpaszoBarenbnas nporpamma Kopa OIT
Tennosuepreruka u Temorexnuka 13.03.01/33.05
Hanpag/iieaue noarorosku Kon nanpasienns u ypoBns moaroroskn
Tennosnepreruka u Temnorexnmka 13.03.01

Huzxnuit Tarna, 2020



IIporpamMma MOy 1A ¥ IPOrpaMMBL HCLUILTHHE COCTABIICHE! ABTOPAMH:

Yuyenan
Ne /i DPamunus Hvs CTeneHb, YYEeHO0e Jo/okHOCTH Iloppasnenenne
B OTt4ecTBO )Y P

3BAHHE

1 Xonpipes . JenaprameHT

Crapmmii
Anexcanap HET €CTECTBEHHOHAYYHOT'O
IPENo/1aBaTeNb
AHaTOJIbEBUY obpasoBanus

PyxoBoautens momyss

PexomenoBano:
Yuebno-metoquyeckuM coperoM HTH (punuan) YpdY

IIpencenarens yueGHO-METOIMYECKOTO COBETA

ITpotoxon Ne 8 o1 28.10.2020 r.

CorinacoBano:

PyxoBomurens OIT

Hauaneauk O0O0]]

Togy

A.A. Xonsipes

M.B. MupoHoBa

%% AJO. Jlanuna

Havaneaux OGP g,/ %@

C.E. YerBepukos

A.B. Karaena




PA3JIEJI 1. OBIIASL XAPAKTEPUCTHUKA MOIYJISI «TEXHOJIOT' MYECKHAE
SHEPI'OCUCTEMBI IIPEAITPUSI THIT»

1.1. AuHOTaNMSA ColepKAHMS MOXYJIst

Monyns «TexHomormdeckue JHEProcHCTEMBI MPEANPHATHI» OTHOCHTCA K BapHATHBHOI
YacTH 00pa3oBaTeNbHOM NPOrpaMMEI 10 BEIOOPY CTYIEHTOB. B cOCTaB MOy BKIIOYEHE! TPH
AUCUMIVIMHEL  «OCHOBBI  TpaHCOpMaumMu  TemaoTh», «CHCTEMBI Tra3oCHAGKEHHS» H
«TexXHONIOrHYECKHE SHEPTOHOCHTENH TIPEAIPUITHI.

MO,I_[YJ'II: IOCBALICH HM3YYEHHIO CHCTEM IIPOH3BOJICTBA H HOTpCﬁJIeHPIFI SHCPFOHOCHTGHCﬁ
IPOMBIIIJIEHHBIMHA IIPEOIIPHATHSIMH. HpH H3Y4YE€HHH MOIYJIS paCcCMaTpHBAIOTCH:

® CIOCOOBI MONYYEHHMs, XPAHEHHS H TPAHCIOPTHPOBKH YHCTBIX Ta30B — IIPOXYKTOB
KPHOTEHHOI'0 pa3JeNieHusl BO3JyXa — H IPOMBIINUIEHHOE 000pYIOBaHHE YCTAHOBOK
paszeneHus Bo3ayxa;

® CHCTEMBEI XJIa,Z[OCHHG}KeHHﬂ I[TPOMBIIITICHHBIX Hpe,Ill'IpI/IﬂTHﬁ H XOJOOHUJIIBHOC
obopynoBaHue;

® CHCTEMbI BO3ZYXOCHAOXKEHHA NPOMEINIICHHBIX NPEANPHATHI, THEBMONPHEMHHKH,
KOMIIpeccopHOe 000pynoBanue, 060pyI0BaHHE OATOTOBKH BO3/yXa M ITHEBMOCETH;

® CHCTeMBI 000POTHOTO BOJOCHA0KEHHS IIPENPUSATHIA KX OCHOBHOE 060y IOBAHHE.

1.2. CtpykTypa u 00bemM Moay.is

O0bem THCUMILIMH ®opma HTOroBoii

Ne N L MOAYJIS H BCEro NPOMEKYTOUYHOH aTTecTalHK

n/n P RHC y MOAYJisl B 3a4€THBIX Mo JHCUHILIHHAM MOAYJIA U B
€AHHHLIAX H yacax LeJIOM Mo MOAYJ 1K

OcHoBBI TpaHC(hOpMALHH
1L paHchopmal 7/252 3K3aMeH
TEIIOTHI
2. CucTeMBI ra3ocHa0)eHus 6/216 3a4eT; HK3aMeH
Texuonoruyeckue
3. . 7/252 9K3aMEeH
SHEPrOHOCHUTENH IIPEIPHITHH
HUTOTI'O o Moayso: 20/720 He NpeIyCMOTPEHO

1.3. Iloc/iex0BaTEILHOCTD OCBOEHHSI MO/YJIsI B 00pa30BaTeILHOMN NporpamMme

IIpepexBU3HTHI MOy IS Teoperuueckue OCHOBBI TEIETEXHHKH
HDCTpeI{BHEluTbl H KOPPCKBH3HTBI CHCTeMBI LHEHTPAIH30BaHHOI'O TeHHOCHa63KCHHH 151
MOayasd BOJOIIOATIOTOBKA

[Ipou3BOACTBO H pacmpeelieHHe SHEPrOHOCHTENeH Ha
IIPOMBIIUICHHBIX [TPEIPHSITHIX

1.4. Pacnpenesienne KoMneTeHIuii M0 JUCHHIIHHAM MO/YJIsl, ILIAHHPYeMbIe
pe3yabTaThl 00y4eHus (MHAHKATOPHI) IO MO/Y.JIH0



Vsydenne [MCHMIUIAH MOy TpeaycMaTpHBAET popMupoBaHKe KOMIETEHIHIt
TIOCPE/ICTBOM MOCICAOBATEIBHOTO OCBOCHHS Pe3y/IbTaToB O0yYEHHs Ha ONPEIENCHHOM YPOBHE
CJIOXKHOCTH COIEPKaHHS.

Pesynbrarel 00y4yeHHs MO JUCHMIUIMHE — 3TO KOHKPETHBIC 3HAHHS, YMEHHS, OIBIT U
ADYTHE PE3yNbTaThl (COLEPIKATENbHBIE KOMIIOHEHTHI KOMIIETEHIHH), KOTOPBIX IUIAaHUPYETCS
AOCTHYR Ha STalle M3YYCHHA JHCLHIUIMHBI MOOYII H KOTOpblE JODKHEL  OyayT
IIPOJIEMOHCTPHUPOBAHEI obyuaronumMucs U OLIEHEHBI IpernojaBareaeM no
HH/IHKaTOpaM/u3MepseMbIM KPUTEPHAM, BKJIFOYEHHBIM B (bopMyIHPOBKY pe3yJbTaToB 00ydeHHs.

Wnpukarop — 310 npu3Hak / cursan/ mapkep, KOTOpBIA [TOKa3pIBAET, HA KAKOM YPOBHE
00y4arouHcs 10IKEH OCBOUTE PE3yIIbTaThl 00YYEHHS H HX IIPEIbSABICHHE TOJDKHO IOATBEPIUTE
(baxT OCBOEHHS IPEAMETHOIO CONEPIKAHMS JAHHOMN THCIUILIHHEL

WHpvKaTOpel yYHTHIBAIOTCS IIpM BHEIOOPE M COCTABICHHM 3aJaHMit KOHTPOJIBHO-
OLEHOYHBIX MEPONPHUATHH (OLEHOYHBIX CPEICTB) TEKYIIEH U IPOMEKYTOYHOM aTTECTALlHH.

ITepeuenn
AMCHHILTHH
MOyJIst

Kon n HaumeHoBanue ILnanupyemsbie pe3yabrarsl 00yyeHHs
KOMITeTeHIHH (MHaUKATOPBI)

3uame.:
® I[IPUHIKIEI pabOTH U QHU3HYECKHE
OCHOBBI paboumx TPOIECCOB,
IPOTEKAIOIIUX
TpaHcdopmaTopax TEIIOTEI,

Hacocax;
® METOAMKY pacdeTa XOJOIHIBHEIX
MAlIHH;
® OCHOBHl BEIOOpa 00OpPYIOBaHHS
UL XOJIOTHJIBHUKOB
TpaHCc(OpMATOPOB TEIIOTEI;
® [IpaBHIIA Oe3omacHoit
TTK-10. Cniocoben OMNpPENENATh SKCIITyaTaluy TpaHC(bOpMaTOPOB
OcHoBEI TEXHHYECKHE MEPBI M0 TEJIOTBI.
TpaHcopmanuy | oGecneueH IO hyHKUMOHHPOBAHHUS Ymemp:
TETUIOTHI 006BEKTOB NPOdeCccHOHAbHOH * IIPHHHMATh 06OCHOBAHHBIE
ASTTIEHOCTH TEXHUYECKHE PEIleHHUs IPH
IIPOEKTHPOBAHUH YCTAHOBOK JIIS
TpaHc(hOpMAallHK TETUIOTEL;
®  COCTAaBJIATH MaTEPUATIBHBIH H
TEILIOBOH OalaHCHI 3JIEMEHTORB
TEIVIOBBIX CXEM TPaHC(HOPMATOpPOB
TEIUIOTHI;
¢ BBIOHpATH OCHOBHOE H
BCIIOMOTaTeNEHOe 000pyI0BaHHE
TpaHc(hopMaTOpPOB TEMIOTEL
Bnademn:
® BJAJETh OCHOBHEIMH
COBPEMEHHBIMH METOJaMH
IIOCTAHOBKHM, HCCIIEIOBAHMS H

XOJIOOHUJIBHHUKAaX H  TEIJIOBBIX




pELIEHHs TeNIOTEXHHUECKHX
3ajau;
YBEPEHHO OPUEHTHPOBATHCS B
HOMEHKIIAType SHEPTeTHYECKOIO
obopynoBaHus;
IIOHMMATh 0COOEHHOCTH
HCII0JIb30BAHUS Pa3IHYHBIX
THIIOB 000pYAOBaHMS;
pa3bupaTbes B pU3HUECKHX
OCHOBaX paboTHI XOJOTUIEHOIO
000pYyIOBaHHS U TEILIOBBIX
HAacoCOB;
OLIEHUBATh 3P PEKTHBHOCTE
paboThI XOJIOAUIBHOTO
o0opynoBaHus.

CucreMsl
ra3socHaOxXeHus

IK-10. Criocoben onpenensts
TEXHHUYECKHE MEpBI 110
obecneyeHHIo GyHKLHOHHPOBAHUA
00BEKTOR NMPOoecCHOHATEHON
NeATeNbHOCTH

Suamn:

HOMEHKJIATypy ra3oBoro
000pYIOBaHHA OYHEPreTHYECKUX
OOBEKTOB, €ro Ha3Ha4YeHHE U
HapaMeTpHl;

OCHOBBI 3KCILTyaTalliH Ia30BOr0
000pyI0BaHHS H Ta30TPOBOJIOB.

Vaemn:

BBEIOHpATh Ia30BOe 000PYyI0BaHHE
g y4eTOM XapaKTepHCTHK
OCHOBHOTO obopynoBaHus
TEIUIOBBIX SNIEKTPUYECKIX

CTaHIIMH H KOTEIbHEIX.

Bnademn:

OCHOBHBIMH COBPEMEHHBIMH
METOOaMH ITOCTaAHOBKH,
HCCJICNOBAHUA U PCIICHHSA
TCINIOTEXHUYCCKHX 3a1a4,
YBEPEHHO OPHUECHTHPOBATHECS B
HOMEHKIIaType

SHEPreTUYEeCKOro
ra30HCII0JIBE3YIOLIETO
obopynoBaHus.
3namo:
® OCHOBEI BEIOOpa ra3oBoro
o0opynoBaHus;
INK-11. Cnoco6eH KOHTpOJIMpOBaTh ®  OCHOBBI PACY€Ta ra30IpOBOJIOB;
BEITNIOJIHEHHE 3aJaHHBIX e IpaBHIa 6C3OHaCHOﬁ
TQXHOJIOFH‘-IVECKHX napaMeTpoB U DKCILTyaTaIlHH T
nokasareseii, pazpabaTbsiBaTh 0GOPYIOBAHEST H rA30MPOBOIOB.
YKa3aHHS U PEKOMEHALIUHM 10
PEeXMMaM 3KCITyaTaluy U Youem:
obcmyKuBaHHA 0OBEKTOB ¢ OIpenendarb IpaHUIIbI
npodecCHOHANILHOM AeSTENBHOCTH 9KCILTyaTallHOHHBIX PEKHMOB,
® OpraHU30BHIBATH Oe3onacHyro
9KCILTyaTaIHIO ra3oBoro

000pyIOBaHHSI K Ta30IPOBOJOB.




Braoemn:

ITIOHMMATh OCOOEHHOCTH
HCIIONIb30BAaHUS Pa3IHYHbBIX
THIIOB Ia30BOr0 000PYyI0BAHHS;
pa3Ouparbcs B QH3HYECKHX
OCHOBax pabOTHI ra30BOTO
000pyI0BaHuUs ¥ Ta30MPOBOJIOB;
OLIEHUBATh 3(PPEKTHBHOCTE
paboThI Ta30BOr0 060PYIOBAHHUS
B 3KCILTyaTallMOHHEIX PEeXHAMaX.

TexHonornueckue
SHEPrOHOCHTEH
IpEeNIPHATHI

IIK-11. CniocoGeH KOHTpPOIHpOBATH
BBITIOJTHEHHE 3aJaHHBIX
TEXHOJIOTHYECKHX NapaMeTPOB U
TIOKa3aTesieH, pa3pabaTbiBaTh
YKa3aHHA U PEKOMEHIALIUH 110
pEeKHMaM JKCIUTyaTalHK U
obcityxuBaHUA 0OBEKTOB
Npo(eCcCHOHATILHON IeATeNbHOCTH

Sname:

OCHOBHEIE (PM3HYECKHE CBOMCTBA
KHUIKOCTEH H  Ta3oB  IIpH
KPHOTE€HHBIX TeMIIepaTypax;

3aKOHBI COXPaHEHHs %
IPEBPALCHUS SHEPIUH
IPUMEHHTENBHO K  CHCTEMaM
CKaTHf, CKUXKEHHS TIa30B H
paseneHus Ira30BBIX CMECE]t;

TEPMOIMHAMHUYECKHE [TPOLIECCH] U
LIMKJIBI Ipe00pa30BaHUs SHEPTHH,
IPOTEKAIOIHX B
TEIUIOTEXHUYECKUX  YCTaHOBKAaX
IUIA COKAaTHsl, COKMYKEHHS ra3oB H
pas3eNeHus Ta30BhIX CMECEi;

3aKOHBl M OCHOBHBIE (H3HKO-
MaTeMaTHYeCKHe MOZenH
IIEPEHOCA TEIUIOTHI H  MAacChl
IPUMEHHTEIBHO K YCTAaHOBKAM
IV COKATHs, CKHIKEHHS ra3oB H
paseneHus ra3oBeIX CMeCei;

OCHOBHBIE OaslaHcoBbBIE
COOTHOLUGHHS  JUIS  aHaIH3a
SHEpronoTpebieHus B

TCINIOTEXHUYECKHX  YCTaHOBKax
JUISL CKaTHsA, CHHKCHHSA ra3oB H
pasacieHus ra30BbIX CMECEH;

OCHOBHYIO HOMEHKIIATypy
TEXHHYECKHX  MAaTepHalioB B
KPHOTEHHOM TEXHHKE, HX

CTPYKTYPY H OCHOBHBIE CBOHCTBA;
OCHOBHEIE  HAIpaBIEHHd  H
NIEPCIIEKTHBEI Pa3BUTHA
TCIUIOPHEPIETHIECKHX  CHCTEM
U COKATHS, COKWKEHHS Ta30B U
pasfeneHus ra30BEIX CMeCeii;

YIpaBJIeHHE B peXXHUMax IIycKa,

ocTaHoBa H HOpMaJIbHOH
9KCIUIyaTalyu, cxeMm
aBTOMAaTH3allHH YIIpaBICHHS

00BEKTaMH ¢ YCTaHOBKaMH IJIsI




CIKaTHS, CHKHXKEHHMS Ta30B M
pas/ieJIeHus ra30BbIX CMeCeit;
HEraTHBHEIC takTopsl
TEIUIOTEXHHYECKUX  YCTAHOBOK
JUISL CIKATHS, COKHXKEHHMS Taz0B H
pasjieieHus Ta30BBIX CMecei, ux
BO3JEHCTBUS Ha 4YEJIOBEKA H
IIPHPOJHYIO Cpeny;

OCHOBBI ~ CTaHIapTH3allUd H
cepTHGHKAIMK,  OpaBul U
nopsaka [IPOBEICHUS
cepTHhUKAIMH TEXHHYECKHX
CPEICTB, CHCTEM, IIPOLIECCOB,
000pyOBaHHS U MaTEPHAJIOB;
CTPYKTYpPY 3aTpaT B
TEIUIOTEXHUYECKUX  YCTAHOBKAX
IS CIKATHS, CKIKEHHUS Ta3oB H
pa3aeneHys ra30BhIX CMeCei;
OCHOBHBIE OIacHOCTH B
TEIUIOTEXHUYECKHX  YCTaHOBKAX
IS CKATHS, COKIDKEHHS Ta3oB H
paslieJIcHHsl Ta30BBIX CMecei,
[IPHHLIMIIEL CHHIKEHHS
TPaBMOOIIACHOCTH M BPEIHOIO
BO3JCHCTBHS,

CTOMMOCTHBIE  XapaKTEPHCTHKH
OCHOBHBIX 3HEPTOHOCHUTEJIEH.

YVaemn:

ITOJIB30BATHCS CIIPABOYHBIMH
JaHHBEIMH B HHQOPMAHOHHBIMH
0a3amMu 1o XapaKkTepUCTHKAM
MaTEPHAIIOB H CIocodam Hx
00paboTkH;

THAPABIMYECKHUN pacyeT B
TEIUIOTEXHHYECKHX YCTAHOBKaX
IULSL COKATHS, CKIDKEHHUS ra30B U
pasJiesieHus ra30BbIX cMeceii;
PacCYHTEHIBATE IIEpeIaBaeMble
TEIUIOBBIE ITOTOKH B
TEIJIOTEXHUYECKUX YCTAHOBKAX
IUTSL COKATHSI, COKIDKEHHS ra3oB U
pa3neneHusa ra30BbIX CMECEH;
IPOBOJAKTE TEPMOIHHAMHYECKHIMA
aHaJIM3 IHUKIIOB B
TEIUIOTEXHUYECKUX YCTAaHOBKAX
JUIS CKaTHs, CKUKEHHS Ta30B H
pas[eJIeHHs ra30BbIX CMeCceH ¢
LeJIBIO ONTHMH3AUU HX pabouux
XapaKTEPHCTUK U MaKCHMH3AIHH
KII;

pPacCYUTHIBATE TEIJIOBEIE CXEMEI
TEIUIOTEXHUYECKHX YCTAHOBOK




AL CIKATHS, CKUIKEHHS Fa30B I/I*’
Pa3JleNIeHHs ra3oBEIX CMeCei;

® [IPaBHILHO OLICHHBATE
PE3YJIBTAaThI PacyeToB.
Bnaoemp:
®  MeTOoIaMu IIPAKTHYECKOTO

HCIIONIb30BAHHMSA  COBPEMEHHBIX
KOMIBIOTEPOB 11 06paboTku
HHQOPMaMK W ocHOBaMK
YHCIICHHBIX METOJOB pelleHHs
HH)XCHEPHBIX 337124 IIPH pacyeTax
TCITIOTEXHHYECKHX  YCTAHOBOK
AIA CHKATHS, CKMIKEHHS TA30B H
Pa3/ie/ICHHs Ta30BEIX CMECeit;

® TCPBHYHBIMH  HaBBIKAMH W
OCHOBHEIMH CpencTBaMH
PCLICHHS MaTeMaTHYECKHUX 3amay
IIPH pacyeTax TeIIOTEXHHYECKUX
YCTaHOBOK JULS CKaTus,
CKIKCHHS Ta30B M pasfielieHus
Ta30BBIX CMeceif;

® OCHOBAMH TEPMOIMHAMHYECKOrO
aHalH3a pabouyMX MpOLEeCCOB B
TCIIOTEXHUYECKHX  YCTAHOBKAaX
AL CIKaTHS, CKMDKEHHUS Ta30B
PA3NCNCHUA  ra3oBEIX CcMecel;
OIPEACNICHHE IapaMeTpoB X

paboTel, TETLIOBOH
addexTuBHOCTH;

¢ OCHOBaMH pacyeTa IIpOIEcCOB
TEILIOMacconepesoca B

TCIUIOTEXHUYECKHX  YCTAHOBKAX
AL CKATHS, COKHXKEHHS Ta30B H
Pa3ACIICHHS ra30BBIX CMecCeit. J

L.5. ®opma o6yyenns

Peamusanmsa mopx
tbopmax.

Y71 BO3MOXXHA I OOyYarommxcs 1o OYHOH, OYHO-320YHON W 3a0YHOl




PA3JIEJI 2. IIPOT'PAMMBI MO YJISI _
«TEXHOJIOTHYECKHME SHEPIOCUCTEMBI IIPEIIIPUSITHIl»

2.1. PABOYASA TIPOI'PAMMA JUCHHUAITIJIUHBI
«OCHOBBI TPAHC®OPMAIIUM TEILIOTHD»

2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIUHA AUCHUTTITHBI
«OCHOBBI TPAHC®OPMAIIMHU TEILIOTbI»

2.1.1.1. Texnosioruu oGy4eHns, HCIOIb3YeMble NPH H3y4YeHHH THCHMILIHHBI MOYJIs

- TpamuuuoHHas (PeTpolyKTHBHAS) TEXHONOTHS € IPHMEHEHHEM HIEKTPOHHOTO obyuenus.

2.1.1.2. IlnaHupyemble pe3yJbTaThl 00y4YeHHS (MHAHMKATOPHI) MO JMCUHILTHHE
«OcHOBBI TpaHCHOPMALHH TEMIOTH»

Koa 1 nanmenoBanue
KOMIIETeHITHH

Ilnanupyemele pe3yasTarsl 00ydenns (mHIEKATOPBI)

[IK-10. Cnocoben onpenensats
TEXHHYECKHE MepbI 10
obecneyeHHIO
(GyHKUMOHHpPOBaHHS 06BEKTOB
npohecCHOHABHOH
NEeATE/IbHOCTH

Suamp:

NpUHIMIBL paboThl M (H3HYECKHE OCHOBBI paboOYHX
IPOIIECCOB, MPOTEKAIIIMX B TpaHC(HOPMATOPaX TEILIOTHL,
XOJIOMUIbHUKAX M TEIUIOBBIX HACOCAX;

METOJMKY PacyeTa XOJOIMIBHEIX MaIlHH,

OCHOBBI BBIOOpa 00OPYIOBaHHS AT XOJOMHILHHKOB M
TpaHc()OPMaTOPOB TEIIOTEI,

npaBuia 0e30macHOH IJKCIUTyaTallii TpaHc(opMaTopoB
TETIOTHIL.

Vvmemn:

NPUHHAMATE OOOCHOBAHHBIE TEXHHUECKHE PEIIEHHS IIPH
IPOEKTHPOBAHHWH YCTAHOBOK s TpaHCGhOPMAIHK TEIIOTHL,
COCTaBIIATE MaTepHANTbHBIM U TEIUIOBOI OAlaHChI JIEMEHTOB
TEIUTOBBIX CXEM TPaHC(HOPMATOPOB TEILIOTEL,

BBIOMPATH OCHOBHOE H BCIIOMOTATENBHOE 050PYI0BAHME
TpaHCc()OpPMAaTOPOB TEIJIOTEL

Brademy:

BJIaJIETh OCHOBHBIMH COBPEMEHHBIMH METOJAMH
TIOCTAHOBKH, HCCIIEZIOBAHHS H PEIICHHUS
TEIIOTEXHUYECKUX 3a/1a4;

YBEPEHHO OPHEHTHPOBAThCS B HOMEHKIIATYpE
9HEPreTHYECKOT0 000y I0BAHHKS;

NOHUMATh OCOOEHHOCTH HCIOIB30BAHUS Pa3TMIHEIX
THIIOB 000PYy10BaHHUS;

pa30upathes B (PH3MYECKHX OCHOBaX paboThI
XOJIOJUIIEHOr0 000PYI0BaHHS H TEILIOBBIX HACOCOB;
OLIeHHBATh 3QPEKTHBHOCTH pabOTHI XOJIOJHIIEHOTO
obopynoBaHus.

2.1.1.3. Conpep:xanue qucuanamnbl «OCHOBBI TpaHCc(OPMALMH TEILIOTHD)




Kon
pasnaena,
TEMBI

Paznen, Tema
MHCIHILTHHBI

Copep:xanue

P1

Beenenue.
IKCEepreTHYeCKHi MeToT
TEPMOIUHAMHYECKOTO
a”Hau3a

Hasnauenue TpaHC(HOPMATOPOB Teria.
Knaccuduxanus. O6nactu IPUMEHEHUS
TpaHcOpMaTOpPOB Temid. ODKCEPreTHYECKHH METO.
TEePMOJMHAMHYECKOIO aHalu3a TpaHc(HOopMaTopoB
TEIa.

OnpenenieHne 3KCIPTHH PA3IMYHBIX BHAOB 3HEPIHH.
Koadpunuenter paborocnocodroctu. [pumMenenue
9KCEPreTHYECKOro METOJa aHalu3a K YCTAHOBKAM H
cucremam. Jkcepreruueckuii KITJI, suepretuyeckuit
H SKCEpPreTHYECKHH OalaHChl.

P2

ITapoxuIKOCTHEIE
XOJIOMJIBHBIE H
TEIIOHAHOCHBIE YCTAHOBKH

[TapoXHUAKOCTHBIE KOMIIPECCHOHHBIE XOJIOIHIILHBIE U
TEIUIOHAHOCHEIE YCTAHOBKH.

Peanenpie mpomecckl pabOTHI  MapOKHAKOCTHEIX
TpancdopmaTopoB Temna. CXeMbI OHOCTYIEHYATHIX
H MHOIOCTYIIEHYaTBIX TpaHC(HOPMATOPOB TEIIa,
METOJl pacyera. YJelbHBIE 3aTpaTbl SHEPTHH H
skcepruyeckuii  KIIZI  tepmorpancdopmaropos.
Onpenenenne koadduimenta Ttpancopmaluy u
KITJI. Cxemsl TenoreHepUpyOMKX CHCTEM Ha Oaze
TEIUIOBEIX HACOCOB.

P3

XJlagareuTsl 1
XJIaIOHOCHTEH

Beibop xXmamareHTOB W XJIaJOHOCHTENEH s
TpaicdopmaTopoB Temna. OCHOBHbIE TpeOOBaHHSA K
CBOHCTBaM STHX pabounx arcHTOB:
TEPMOIHHAMHYECKHE, TEXHHYECKHE "
9KOJIOTHYECKHE. 3aBHCHMOCTh CBOWCTB (DPEOHOB OT
HX COCTaBa.

P4

AbcopbunoHHBIE
TpaHc(opMaToOps! TeIIa

AGcopOnHOHHBIE TpaHc(hOPMATOPEI Teria
HETIPEPBIBHOrO  AeHcTBHA. Meroauka pacuera
napamMeTpoB abcopOIHOHHBIX ycTaHOBOK. OleHKa
s dexTuBHOCTH aBCOPOLHOHHEIX TpaHcGOpPMATOpPOB
TeIa.

P5

I"a30BBIE KOMIIPECCHOHHBIE
TpaHchOopMaTOpHI TeIIa

OcobeHHOCTH POLECCOB ra30BBIX
TpanchopMaTopoB Teruia. [IpenmymecTsa u
HEIOCTAaTKH Ia30BBIX yCTaHOBOK. OCHOBHBIE
nokasatesd. CXeMEl B pealbHbIe IIPOLECCH paboThl
ra3oBEIX TPaHC(hOPMATOPOB TEIIA.

P6

Crpyiinbie
TpaHchopMaTops! Teria

I IpyHIMNHATEHEIE CXEMBI CTPYHHEIX
TpaHc(hopMaToOpoB Teria. [ a3oquHaMudeckue
(byHKIHH He0OXOUMBIE IS pacyeTa CTPYHHBIX
anmnaparoB. Buxpessle TpanchopMaTopsl Tema, HX
0CcOOEHHOCTH U IPEHMYIIECTRA.

P7

CoxmxeHue u
3aMOpaKHBaHKE ra30B

Hcnone3oBaHue COKIDKEHHBIX M 3aMOPOJKEHHBIX
rasos. MunumaneHass ~— paboTa  OXKHDKEHHS.
Texnunueckue npouecce! Jlunne, Knona, 'eiinanara,
Kanuupel. Metoauka pacuyera OCHOBHEIX
XapaKTEPHUCTHK YCTaHOBOK CKIDKEHHS u
3aMOpPaKHBaHHS Ta30B.

P8

TepmosnexTpuueckue
TpaHc(opMaTOpPhI TeIia

TpaHchOPMATOPEl  TEILIA.
TepMOMarHUTHEIE

TepmosnexTpuueckue
Dddext ITensThe.
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TPaHC(HOPMaTOpPE! Teria. Oddexr Drrunrcxaysena.
Cxema u mpusmum paGoTsr. Meton ammabaruoro
PasMarnuyusanus.  Ilonyuenwe  ymprpanmskmx
KPHOI'EHHBIX TEMIIEPATYD.

2.1.1.4. 5I3pIk peanusanun NporpaMmbi

ITporpamma nucnummas; PCAT3YETCs Ha rOCYAapPCTBEHHOM s13bIke PoccHiickoit @eneparuy.

2.1.2. YYEBHO-METOJAMYECKOE U HHO®OPMAILIUOHHOE OBECIIEYEHUE

AACHUAILIAHBI «OCHOBBI TPAHC®OPMAIIHMM TEILTOTEIL»

DJIeKTPOHHbIe pecypcel (u3nanus)

1.

Amupxanos, JI.I. Texumueckas TepMO/MHamMuKa : y4ebHoe mnocobue / JI.T.
Amupxanos, P.]T. AmupxaHos ; pen. E.J. [lleuenko — Kasans : Kazanckuii Hay4yHO-
HCCIIEI0BATEIECKUM TEXHONOTHYECK i yausepcuteT (KHUTY), 2014. — 264 ¢. — URL:
l_mp://biblioclub.ru/index.th?page=book&id=428258.

3enennos, J1.B. Texumueckas TepMOHamKKa : yuebHoe mocobue : / JI.B. 3eJeHII0B.
— Camapa Camapckuii roCyaapCTBeHHEIH APXHTEKTYPHO-CTPOUTEIBHEIA
YHHBEPCHTET, 2012. - 140 & - URL:
http://biblioclub.m/index.Dlm‘?nage=book&id=143845.

[llapos, FO.U. Texuuyeckas TEepMOIMHaMAKa : y4eOHO-MeToquueckoe nocobue : /
FO.M. llapos, O.K.T puropeesa. — Hosocubupek : Hosocutupckuit rOCyIapCTBEHHBIH
TEXHHYECKHI YHHBEPCHTET, 2019. — 40 C. - URL:
I_mp://biblioclub.ru/index.th?page=book&id=575627.

JIudennera, JI.B. Temnorexmuka - y4ebHoe nocobue / JI.B. Jluenuena ; pex. H.B.
umkuna. — 2-e, nepepab. u mon. — Kemeposo : Kemeporckuit Texnomornueckuii
HHCTUTYT — NHINEBOM  mpoMmslumenHoctw, 2010, — 188 ¢. - URL:
h_ttp://biblioclub.ru/index.th?nage=book&id:1 41513.

Pacmenkun, A.H, Tenmmoo6menurie allllapaTbl HU3KOTEMIIEPATYPHOH TEXHHKH :
y4eGHoe mocobue / A.H. Pacmenkun, B.A. Epmornaen ; pen. A.B. [lromuna. — 2-¢ w3,
Henp. u non. — Kemeposo : Kemeposckwit TEXHOJIOTHYECKHH HMHCTHTYT NHINEBOM
IPOMBIIIEHHOCTH, 2012. — 169 ¢. — Pexum Aoctyma: mo mommucke. — URL:
https:// biblioclub.ru/index.php?page=book&id= 141516

Ipunanues, A.C. TemmoobMmennpe alllapaTel XONOAU/IBHBEIX YCTAHOBOK : y4eBHO-
MeToauYecKkoe mocobue / A.C. [Tpunannes, B.B. Axmvnckast, J1.J1. AXMeTnaTsiinosa
; Kasanckuii HarmonansHeri HCCIIEIOBAaTEILCKUH TEXHOOTHYECKHi YHHBEPCHTET. —
Kazans , 2017. - hﬂps://biblioclub.ru/index.php‘?page=book&id=56I 194

Canosa, T.1O. Temmosoi PacieT XOIOMHIBHOR YCTAHOBKH: METO[MYECKHE yKasaHus /
TIO. Canosa — Canxr-Tlerep6ypr Canxr-Ilerep6yprexmii rOCyIapCTBEHHBII
arpapHeIi YHHBEPCHTET (CII6rAYv), 2016. —
https://biblioclub.ru/index.php?page=book&id=445955

Komapoga, H.A. Teopus u mMeronuka pacdeTa XOIOAHIEHBIX CHCTEM H YCTaHOBOK :
IpakTHKyM. — KemepoBo : Kemeposckuii TOCynapCTBeHHBIH yHHBepcurer, 2018, —
https://bib]ioclub.ru/index.Dhn?page=book&id=573803

IHevaTHbie n3qanusn
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1. Kynuuos, Bacumi Anexcannposuy. TerorexHuka :

y4ebHOe mocobue / B. A.

Kynmunos, 3. M. Kapramos, E. B. Credanrox .— Mockga : KYPC : Undpa-M, 2020

— 422 ¢c. — 5 aks.

2. Backakos, A. IT.. TexHHueckas TepMOIMHaMHKa : y4yeb. nocobue / A. I1. Backakos, E.
IO. ITapmoxk ; Hayu. pex. B. A. Myun .— Exarepun6ypr : VI'TY-VIIY, 2010 .— 128

c.— 10 3xs.

Ilpodeccnonanbubie 6a3nr JMAHHBIX,

HHpOPMALUHOHHO-CIIPABOYHbIE M IOHCKOBLIE

CHCTEMBI

1. OnexTponHO-GHGIHOTEYHAS cucreMa «Jlanpy https://e.lanbook.com

2. DneKTpoHHO-6HGIHOTeUHAS CHCTEMa «YHHMBEpPCHTETCKAas BuHOIHOTeka Omnnaitay
http://biblioclub.ru/

3. ChenuanusupoBanHoi MH(pOPMAHOHHO-AHAIH THYECK i pecype H-mam — www.i-

Mash.ru

4. Hndopmanmonnas cucrema «Enmnoe okHO moctyma k 00pa3oBaTenLHEIM pecypcamy -

http://window.edu.ru

5. Tocymapcteennas HH(OPMAITHOHHAS CHCTeMa B 061acTH 3HeprocOepexeHns u
TIOBBIIICHHS S3HEPreTHYECKO 3 (heKTHBHOCTH (Tuc «OHEpProapheKTHBHOCTH ) -

http://gisee.ru

6. MuHHCTEpCTBO SHEpreTHKH Poccwuiickoii peneparu - https://minenergo.gov.ru

Ilepuonuyeckne uznanns

1. Wssectus Poccmiickoii Axamzemun HayK. DHepreTuka -
https://sciencejournals.ru/journal/izen/

2. ExemecsunsIii Teopetuyeckmii u HayIHO-TIpaKTHIeCK it )ypHan «Tennosneprerkay

http://tepen.ru/

3. Hayuno-texuuueckuit KypHau «TennoBsle npomeccs B Texaukey - http://www.tptmai.ru.

4. Ilpombnmnennas SHepreTuka - http://www.promen.eneray-
journals.ru/index.php/PROMEN

Marepuane gas sun ¢ OB3

Becy kontenr HDBC HPEACTaBICH B BuAe (ailioB cremuaibHOro dopmara mus
BOCIIDOM3BENCHHS CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BHIE, IPUIOHOM /ISl IIPOYTEHHUS C

HCIIONIB30BaHHEM 3KpaHHOH JIYIIBI H HE‘lC'I‘pOfIKOfI KOHTPaCTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE IACLHUILIAHELL

«OCHOBBI TPAHC®OPMAIIUH TEILIOTBLy

CBEJ.IGHHH 00 OCHAINCHHOCTH AHCUHUILIHHBI cnem{anmnponanﬂmm H .ﬂaﬁopaTopHmM

06opyoBanHeM H IPOrpaMMHLBIM obecieyenuem

Haumenosanue ITepeyens ]
CreLHaNbHBIX OcHammeHHOCTS CIeLUanBHBIX NPOrpamMMHOro
Ne | Bupg zanaruii NOMELICHHH H NIOMEILEHHH W NOMelleH it qs obecneyeHus.
m\n NIOMELUEHUH OJ1s CaMOCTOATENBHON paGoTsl PekBH3HTEI
CaMOCTOSTENbHOH TNIOATBEPIKOAOLIETO
paboTsl JIOKYMEHTA

Jlekumun YuebHas aymuropus | MeGens aYJHTOPHAS C KOJIMYECTROM

Onepauyonnas cucrema
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18 NPOBENEHHI
JIEKLHUOHHBIX
3aHATHUIA

PaboynX MECT B COOTBETCTBHH o
KOJIMYCCTBOM  CTyneHTOB, paGouee
MECTO  npemonaBatens,  mocka
ay/JIuTOpHas.

Komnbiotepras texnuka: KOMILIEKT
(nepeHocHoro — ecny ayJIUTOpHS He

obopynoeana CTallHOHAPHBIM
o6opynoBanuenm) NPOEKUHOHHOTO
obopynosanmus:

HOYTOYK/KOMIBEOTED, npoekTop,

Windows, oduchsrit
naket Microsoft Office
Horoeop Ne 43-12/1712-
2019 or 18.11.2019.
Cucrema
BHACOKOH(DepeH1ii
Apache Openmeetings
Cucrema

YNPABNEHUS yYeOHBIM
KOHTEHTOM U

NPOCKUMOHHBIH 3KpaH/nocka. obyuennem LCMS
Moodle
2 Ilpaktuuecku | VueGhas aynuropusa | Mebens aYJTUTOPHAs C KOJIMYEeCTBOM Onepaumonnas cucrema
€ 3aHATHS 1S NIPOBEACHHUSA | palouux MecT g cooTsercTBHH ¢ | Windows, OoHCHBII
MPaKTHYECKUX KOMH4ecTBOM cTyneHTOB, paGouee naket Microsoft Office
3aHATHIA MECTO npenofaearens, Aocka | Jloroop Ne 43-12/1712-
ayJHTOpHAs. 2019 or 18.11.2019.
Komneiorepuas texnuka: KoMmekt | Cucrema
(nepenocHoro — ecu aYMTOPHS HE | yNpaBieHus y4eGHbIM
obopynosana CTaLlMOHAPHBIM | KOHTEHTOM M
obopynoeanuem) MPOCKUMOHHOTO | 06yyeHuem LCMS
obopyznosanus: Moodle
HOYTOyK/KOMIBIOTED, NpPOEKTOP,
NPOEKUHOHHEIH 3KpaH/nocka.
3 Jla6opatopn  [Vue6Haz aynutopus | Mebenb ayaurophas ¢ KoJuiecTsoM | OnepauuoHHas cucTema
ble paboTel  |mns NpoBeAeHHs | pabouux mecT B cooTeercTBHK ¢ | Windows, oducHbiii
n1abopaTopHeIX paGor KO/IMYecTBOM cTysmeHTOB, pabouee | maker Microsoft Office
MecTo npenoaasares, Aocka | [loroop Ne 43-12/1712-
ayJHTOpHA. 2019 ot 18.11.2019.
O6opynoeanue, COOTBETCTBYIOIIEE
TpeboBaHusAM OpraHu3auuu
yuebHoro npouecca B COOTBETCTBHH
C CAaHWTADHBIMH  MpaBMIaMH W
HOpMamu
— Cucrema
MeGens ayautophas ¢ KOJIH4YeCTBOM -
BHIIEOKOH(DepeHLuii
Reticvitmans Vyebuag AYUTOpHA | pabouux mecT B COOTBETCTBHH C Apache Openmeetines
4 paa Houee P p &
" ans npoae,uel-‘l'un KOHYECTBOM CTyeHTOB, paGoy BrnGrio
KOHCY/IbTaLHii MECTO npenongaBarens, nocka pacnpocpansemos IO
ay/IMTOpHas
C OTKPBITBIM KOJOM
9 Texyumii Vyebuas aynuropus | MeGens aynurophas c Konuyectsom | OnepaunoHHas cuctema
KOHTpOJIb, TS NIpoBeieHUs | paboumux mect B cooreercTBul ¢ | Windows, O(HUCHBI
TPOMEXKYTOY  |TeKymiero KoHTpons u KOJIIMYECTBOM  CTyneHToB, paGouee | maker Microsoft Office
Has NPOMEXXYTOYHOMH MECTO  mpemonaBaTens,  gocka Horosop Ne 43-12/1712-
aTTeCcTalls  |aTTecTanuu ayMTOpHas 2019 or 18.11.2019.
Cucrema
YOPAaBNEHHUS y4eBHBIM
KOHTEHTOM M
obyueHuem LCMS
Moodle
6 Camocrosten | Vuebuag aynuropus/ | Mebenp AYZTUTOPHAs ¢ KOJIHYECTBOM OnepauyonHas cucrema
bHasd pabora IMomewmenns Ans | pabounx mect B coorsercTeuu ¢ | Windows, o HCHBIH
CTYEHTOB CaMOCTOATENbHO KOJIMYECTBOM  CTyneHTOB, paGouee | maker Microsoft Office,
paboTel MECTO npenonaearens,  pocka Horosop Ne 43-12/1712-
o0yuarommxcs ayIiTOpHas. 2019 ot 18.11.2019.
Komnbiorepras TeXHHKa: | Jloroeop Ha
NePCOHAJIbLHBIE KOMNLIOTEPEL, | Mpenocras/eqne
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nepvdepuiinbie YCTPOHCTBa, | MOCTOSHHOrO J0CTyna K
YCTPOHCTBA MOAKMIOYEHUs K CeTH | ceth  Hurepmer or
Hurepuer, mocryn s SJIEKTpoHHY0 | 30.12.2019 Ne 800037

HHd)opMauHOHHo~06pa303aTenbﬂyro
cpeny HTH (¢unuana) Vpoy,
KOMIUIEKT JTHUEH3HOHHOrO
NpOrpaMMHOro obecrneyeHus
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2.2. PABOYAS IIPOTPAMMA AUCITATIIAHBI
«CUCTEMBI T'A30CHABKEHWS

2.2.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIM3AIIUA AACHUTLIHHBI
«CUCTEMBI I'A30CHABKEHM ST

2.2.1.1. Texnosorun o0y4ennus, HCIO/Ib3yeMble IPH H3YYeHHH AMCIHILIHHL] MOy JIst

- Tpamuimonnas (PenpoayKTHBHAs) TeXHOTOrHS ¢ TIPUMEHEHHUEM 3JIEKTPOHHOTO 00y YeHH s,

2.2.1.2. Ilnanupyembie P€3yJbTaThl 00y4YeHus (MHAMKATOPKI) MO AMCHMIINHe
«Cucremel razocHad:xenmsy

Kon u nanmenopanue
KOMIIETeHIHHI

Ilnanupyemere Pe€3ynbTaThI 00y4YeHHs (aHaHKaTOpEI) —[

IK-10. Cnoco6en ONpEensTh
TEXHHYECKHE MEpBI M0
obecneyenuio
(yHKuMOHMpPOBaHUS 06BeKTOR
npogeccHoHanbHOkH
JeATeNbHOCTH

Sname:
® HOMEHKJIAaTypy ra3oBOro 000pynoBaHug SHEPTEeTHYECKHX
00BEKTOB, €ro Ha3HAYEHHE 1 IIapaMeTpEI;

® OCHOBBI OKCILUIyaTalldH Tra30BOTO obopymoBanus u
ra3olpoBO/IOB.
Ymemn:
® BBIOHpaTh razoBoe obopynopanme ¢ YUIETOM

XapaKTePHCTHK OCHOBHOI'O 000pYIOBaHUS  TemTOBEIX
SNICKTPUYIECKHX CTAHUMM H KOTETbHBIX.,
Bradems:
¢ OCHOBHBIMH COBPEMEHHBIMH METO{AMH MOCTaHOBKH,
HCCIICIOBAHHSA H PEIICHHUS TEMIOTEXHHIECKHX 3a/1ay;
® YBEPEHHO OPHEHTHPOBATHCH B HOMEHKJIaType
SHEPreTHYECKOTO ra30HCIIONB3YIOMEro o0opynoBanus.

[IK-11. CnocoGen
KOHTPOJIMPOBATH BBINONHEHHE
3a1aHHBIX TEXHOJIOrHYECKHX
l1apaMeTpoB H MoKasarereii,
paspabaTelBaTh yka3aHus u
PCKOMEHJJALMH 10 pexxuMam
SKCITyaTalkH U 00CITyKHBAHUS
00beKTOB npodeccHonanbHoii
ACATENBHOCTH

L

3name.:
® OCHOBEI BEIOOpA ra30BOro obopynoBanus;
¢ OCHOBEI pacyeTa ra3onpoBOJIOB;

®* IpaBuia Oe3omacHoit 9KCILTyaTaluu ra3oBoro
obopynoBanus u ra3olpoBOJIOB.
Ymems:

¢ ONpEACNATE IPAHHUIBI SKCIITYATAIHOHHELX PEXHUMOB;

® OpraHu30BBIBATE Ge3omacHyo OKCIUTYaTallHi0 ra30BOro
obopynoBanus u ra3oIpoBOJOB.

Braoemy:

¢ TMOHHMMATh 0COOEHHOCTH HCIIOIB30BAHMS Pa3sIUYHBIX
THIIOB ra30Boro o60pynoBaHus:

® pasduparhes B GU3HICCKHUX OCHOBAX PaboTEI ra3oBoro
obopynoBaHus u r'a30IpOBO/IOB;

® OLCHHUBATH 3YYEKTHBHOCTE PaGOTH r'a30BoOro
000pyNOBaHHsI B IKCIITYATAHOHHEIX PeXHMaXx. J

2.2.1.3. Conepskanue AHCHHIUIHHBI «CHCTEMBI Ta30CcHAGKe sy,

L Koxa

Pasnen, rema
AHCHHILINHBI

Copnepxanune
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’;aane.na,
TeMBbI

-

P1

I'azocHabxenmne: OCHOBHEIE
TEPMHHBI H OIIpEIE/ICHHUSL.
Hopmatusro-npasosas 6aza
raszocHabxenus B Poccun

OCHOBHBIE TepMHUHBI 1 OIIPENICIICHHS B COOTBETCTBHH C
CIT 62.13330.2011. (AxTyanusupopanmas PEIaKIus
CHulI 42-01-2002 «I"asopacnpenenurensase
CHCTeMBI»), DenepanbHpie HODMEI U NIpaBUiIa B 001acT
IIPOMBIITIEHHOH Ge3onmacHoCTH "INpaBuna 6esomnacuoctu
CETeH rasopacnpeneneus u rasonorpednenus" (mpukas
Pocrexnamsopa Ne542 or 15 HOs0ps 2013 ).
DenepanbHeni 3akoH  oOT 31.03.99 N 69-®3 «0O
rasocHabxenun B Poccmiickoi Qenepanuny (pex. or
26.07.2019).

P2

Hcroynuku ra3ocHa0XeHus.
YraeBogoponasie rasel:
CBOMCTBa, HOPMBI pacxoma u
PEXKHMEI ITOTpebeHus

Ipuponuste u wmckyccrsennoe rassl. MecTopoxenus
YIIEBONOPOAHBIX  ra3oB.  O6beMmul JOOBIYH  u
notpednenus.  CgolicTpa YIJIEBOIOPOIHEIX  Ta3oB.
[Tonrotoeka K HCIOB30Banu0. Hopmer pacxoma u
PEKHMBI TOTPeOIeHU ra30B.

P3

I'asorpancnopraas cucrema

Marucrpaneusie Ta30mpoBoxbL. ["a3oxpanummina.
['asoperynstoprsie Cranmuu  (I'PC).  Passomamue
T'a301POBOZBI. Y CTPOHCTBO roponckux ra3onpoBO/IOB.
Tuner  cucrem pacnpenenenns rasa. IlogseMugie
Ta30npoBozsl. HansemuEle rasonposojsr. IIepeceyenne
Ta3ompoBONaMH  Tperpag  pasiuyHOro Ha3HAYeHHsl.
Pasmemenne otkmouarommux ycrpoticts. Coopyskenus Ha
rasonposozne. Buyrpennue Ia3onpoBoasl.  Metojs!
pacuera rasonpoBomoB. Tabummer u HOMOTPaAMMBEL.
Marepuansr  u apMaTypa  rasonpoBONOB. 3amuta
I'430MPOBO/IOB OT KOPPO3HH.

P4

['asoperynatopusie IYHKTHI
(I'PII) u ycranoBku (I'PY)

Hasnayenue u Knaccupukanus. Pasmemenue I'PIT.
Pasmernenne PV, Ixagpusie I'PIT (T PIIII).
Perynsropsr napnenns. IIpenoxpanntensurre 3allOpHEIE
H cOpOCHBIE ycTpoiicTRa. DunbTpsl razopste. Cuerynky
rasa.

P5

Pacyer
rasocHa0xeHus
MPOMBIILITEHHEBIX
NIPEANPUATHHA.
["'azocHabxenue nexos

CHCTEM

Onpenernenue pacuernoro pacxona. TormHBHEIA peskuM.
I'napasmigeckuit pacyer IPOMBIIIJIEHHBIX CHCTEM
rasocHabeHus. CXeMBI ra30CcHaGKEe s TIPEIIPUATHIA
OT FOPOACKHUX ra30mpoBoioB. I A30PEryIATOpHEIE
IIYHKTBI 0 YCTAHOBKH TIpEINPUSITHI,

Tpe6osannus k arperaram, HCIOJIb3YIOLIUM ra3oBoe
TOILTHBO. CXeMbI 06BA309HBIX ra30npoBO/IOB.
Ilpenoxpanurensurie B3PBIBHEBIE KnanaHel. OcobeHHOCTH
CXKHUraHus rasa B Kotnax. ['a3opoe obopynosanue
KOT110B. I'a30B0e 060opynoBanue meyeii. a30Boe
000pyI0BaHAe CYMHTBEHBIX yeranoBok. [Ipumenenne
Ta30BBIX rOPeNoK HH(ppakpacHoro U3ITYYEHHS IS
oTtomieHus. OcobeHHoCTH rasocHabxenus I'TY, [ITY u
ITIA.

P6

CORIKeHHBIH! Mo THbI ras
(CIII)

OcHOBHBIE  cXeMBI  CixmKeHmS NPHPOJIHOTO  rasza.

Ycranosku perasubuxamun CIIT. T a3roJIbJIEpPEI.

P7

CoxmxeHHBIE
YTTI€BOJOPOIHEIE Ta3k]
(CVI)

Cnocobsr perasuguxanum CYT. Ecrecreennas
perasuduranus B Gamionax u pesepByapax.
Hckyccrennas perasudukanus. Uenapureny.
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Pesepeyapusie ycranosku CYT, [lonrotoeka CYT' x|
CHKHTAHHIO B KOT/IAX B KAY€CTBE aBAPHHHOTO 1
PE3ePBHOTO TOITHEA.

PS IMpaBuna
L SKCILTyaTaluH

OesonacHoii

Ilpasuna Gesomacuoctn crerem razopacrpeneneHus u
ra3zonorpedieHus. ITpaBuna OXPaHBI
I'a30pacnpe/ieIMTENLHBIX CeTei,

2.2.14. S3pik Peamu3anuu nporpamMmer
IIporpamma mucnumagED PCATH3YETCA Ha rOCYNAapCTBEHHOM S3BIKe Poccuiickoii @enepanum.

222, YYEBHO-METOUYECKOE u HH®OPMAIIMOHHOE
OBECIIEYEHUE AUCHUAILINHBL « CHCTEMBI T A30CHABKEHUSI»

D/1eKTpOHHBIe pecypeer (u3ganus)

1. Kommakoga, H.B. T as’ocHabkeHH
00pa3oBaHHI u Hayku Pocc

¢/H.B. Konmaxopa, A.C. Konmakos ; MunHCTEpCTRO
uiickoit  Qenmepanuu, Vpansckuii (benepansusbIit

YHHBEPCHUTET HM. IIEPBOro Ilpesunenta Poccun B. H. Enmpumna. — Exarepun6ypr :

W3narenscTro

VYpansckoro

YHUBEPCHTETA, 2014. - URL:

http://biblioclub.ru/index.phn?Da,qe=book&id=275 734 — Teker : 9JIEKTPOHHBII,

2. Hoeomammua, H.A. [ azonorpediieHue u rasopacnpenenetue : yuebHoe mocobue /
H.A. Hoonammuna, E.B. ®unaropa. — Camapa : Camapcxkuiz TrOCynapCTBEHHEIH
APXHTEKTYPHO-CTPOUTEINBHb yruBepenret, 2011. — Y. 2. HanmexnocTs CHCTEM

razocHa0)xeHHs,

152 C. - URL:

http://bibliocIub.ru/index.Dhn?pa,qe=book&id=143 891 — Texkcr : anekTpoHHbIi.

3. Tlapamonos, A .M. Texnonornueckue SHCPrOHOCHTENIH TIPEANPHATHH yuebHoe
nocobue / A.M. TTapamonos ; OMCKmit rocymapeTBenHEL TEXHHUYECKHH YHUBEPCHUTET.

H3natenscrro OMI'TY, 2017. - URL:

http://bi blioclub.ru/index.th?pa,qe=b00k&id=493427 — Teker : snekTponHEIiL.

- OmMck

4. Boponun, A.U. CospemeHHEIe 11po6eMsI TeIIOra3s0CHAOKEHHS HACENEHHBIX MECT 1
IPEANpUATHH : yyeOHOe mocobue (kypc nexumit) / A.U. Boponunn / ®enepansmoe

TOCYNapCTBEHHOE  aBTOHOMHOE oOpa3zoBarensHOe YUpeXJEHHEe  BBICIIErO
npodecCHoHATBHOrO oOpazoBanus «Cesepo-Kapkazckmii (enepanbabLi
YHHBEDPCHTET). - CraBponons , CKoYV, 2014. - URL:

hgp://biblioclub.ru/index.th‘?page=book&id=457778 — Texer : SJIEKTPOHHEIIA,

IleyaTunie usnanns

1. KpuBomeerxo B. K. Jne

/ B. K. Kpugomeenxo, A. B. @

YI'TY-VIIU, Huxrerar., TEXHO

2008.-112 ¢. — 10 ks,

Hpodeccnonanbunie 6asmy NAHHBIX,

CHCTEMBI

1. Snexrponno-6uGmoTeynas cuer
2. DIEKTPOHHO-OHOGNIHOTEYHAY

http://biblioclub.ru/

3. Chemwammsuposanmoll uy

Mash.ru

PTETHYECKUE YCTAHOBKH H CHCTEMEI [Texer] : yue6. mocobue
HHK ; Qexl. areHTCcTBO 110 obpaszoBanmio, 'OV BITO
. HH-T (). - Hioxawit Taru - HTU(}) YI'TY-VIIN,

PIH(lJOpMﬁHHOHHO-CHpaBO‘IHLIe H IIOHCKOBbIE

ema «Jlaupy https://e.lanbook.com
CHCTeMa  «YHuUBepcuTeTcKas bBubimoTexa Onnaitay

hopmanHoHHO-aHaHTHYCCKHiT pecypc H-mam — www.i-
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4. Uudopmanmonnas cucrema
http://window.edu.ru

«Emunoe oxmo moctyma x oGpasoparessaem pecypcamy -

5. Tocynapcreennas HH(OPMAIIMOHHAA CHCTEMA B 06IaCTH SHeprocoepexKeHus u
TIOBBIICHUS SHEPTETHYECKON 3 (heKTHBHOCTH (ruc «SHeproaq;q;ex'rHBHocrb») -

http://gisee.ru

6. Munucrepctso SHepreTukH Poccuiickoit deneparmy - https://minenergo.gov.ru

Ilepuonuyeckue M3JaHHA

1. M3Bectus Poccmiickoii AxajieMuu Hayk. ODHepreTHka -
https://sciencejournals.ru/journal/izen/

2. ExeMeCcsqHbIH TeopeTHyeckuit u Hay9HO-TIPaKTHYECKHIA JKypHAI «Temmosnepreruxay

http://tepen.ru/

(U8 ]

Hayuno-rexnuyeckui XKypHall « TeIIoBEIe NPOLIECCH B TEXHUKE) - http://www.tptmai.ru.

4. TIpoMbimneHHas SHEpreTHKa - http://www.promen.energy-
journals.ru/index.php/PROMEN

Marepuanst aast tun ¢ OB3

2.23. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

AACIUILIAHBI «CUCTEMBI A30CHABXEHWSI»

Caenenus 06 OCHAINEHHOCTH
obopynoBanuem u HporpaMMHbIM obecneyennem

AMCHMILTHHBI CHOEUHATH3HPOBAHHBIM H J1a00paTOpHLIM

Komnbrotepras Texnuka: xommiekr
(nepenocHoro — eciu ayIMTOpHA He

obopynosauna CTaLHOHAPHEBIM
obopynoBanuem) NPOEKLUOHHOro
obopynosanus:

HOYTOYK/KOMIBIOTED, NpoeKTOp,

MPOEKLMOHHBIH 3KpaH/nocka.

Haumenosanue Iepeyens j
CHELHATEHBIX OcHallleHHOCTS crieumanbHbIX NPOrpaMMHOroO
Ne | Bun sansruii MOMEILEHHIH U MOMELIECHUH U NOMEILEHHH a8 obecneyenus.
mn NOMeIleHuH 11 CaMOCTOATENbHOH paboTsl PexBu3uTbI
CaMOCTOATENBLHOI NOATBEPKJAIOLIEr0
paboTsl JOKyMeHTa
1 Jlexuuu Yuebuas ayautopus | Mebens ayMMTOpHast ¢ KonuvectBoM | OnepanuoHHas cueTema
ans TpOBEACHHS | pabOuMX MECT B COOTBETCTBHH Windows, ouchsiii
JIEKUHOHHBIX KOJIMHECTBOM  CTyzeHTOB, pabouee | naket Microsoft Office
3aHATHIH MeCTo fipenonasarend,  nocka | Jlorosop Ne 43-12/1712-
ayMTopHasl. 2019 ot 18.11.2019.

Cucrema
BHIeOKOH(epeHLmii
Apache Openmeetings
Cucrema

YOpaBieHus y4eOHbIM
KOHTEHTOM H
oby4yeHnem
Moodle

LCMS

2 [lpaktuyeckn | YueGuas ayauTopus | MeGenb ayauTopHas ¢ konuuecTBoM

€ 3aHATHA Ans NPOBEACHHA | pabOYMX MECT B COOTBETCTBHU ¢ Windows, oucHbrii
NPaKTHYECKHX KOJMHECTBOM  CTyzmeHTOB, pabouee | maket Microsoft Office
3aHATHIA MECTO  mpenojaBarens, — jocka Horoeop Ne 43-12/1712-
| ayJUTOpHas. 2019 ot 18.11.2019.

Onepauronnas cucrema
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Komnbrotepras Texuuka: kommiexr Cucrema
(nepeHocHoOro — eciu AYMTOPHs HE | YNpaBleHus yueGHbIM
obopyznoBana CTaLMOHAPHBIM | KOHTEHTOM M
obopynoBauuem)  mpoekUMOHHOrO obyuennem LCMS
obopynosanus: Moodle
HOYTOYK/KOMIBIOTED, NIPOEKTOP,
NPOEKUHOHHBIH 3Kkpan/mocka.
Jlabopatopn |Vuebhas aynuropus | MeGenb aynutopHas ¢ koamuecTsom Onepanuonnas cucrema
ble paboTel  |m1n NPOBEACHHS | padOYMX MECT B COOTBETCTBHM ¢ Windows, oducHsiii
nabopaTopHbIX paGoT | KomMuecTBOM CTyAeHTOB, paGouee | maket Microsoft Office
MecTo npenonasarens, nocka | Jloroeop Ne 43-12/1712-
ayJIUTOpHas. 2019 0T 18.11.2019.
O6opynosanue, COOTBETCTBYIOLIEE
TpeboBaHUIM OpraHH3aLKH
yu4ebHOro mpouecca B cooTBeTCTBHM
C CaHMTapPHBIMHM NpaBWIAMH K
HOpMaMu
— Cucrema
MeGensb aynurophas ¢ konuuecTsom "
BHIICOKOH(epeHLuii
Roucyismsri Yuebnas ayauropus PabouuX MECT B COOTBETCTRHH ¢ Apache Openmestings
yJbTaLl pache Openmeeting,
5 15t npose,uerius KOJIHYECTBOM CTyNeHTOR, paGouee Crons
KOHCYJIbTaLMit MECTO npenoaaratens, jocka
e ——— pacnpoctpaHsemoe [10
C OTKPBITBIM KOJIOM
Texymuii YuebHas ayauropus | MeBens ayMTOpHas ¢ Komu4yecTBOM | OnepaLHoHHas cucTema
KOHTpPOJIb, a1t [IpOBEEHUs | pabounux MecTt B CooTBeTCTBUM ¢ | Windows, o(pucHbLI
TIPOMENYTOY | TEKYLIEro KOHTPOIS M | KOMHYECTBOM CTYACHTOB, paGouee | maket Microsoft Office
Has NPOMEKYTOYHOM MecTo npenoaasarens, nocka | Jloroeop Ne 43-12/1712-
aTTeCTalMA  |aTTecTalMu ayIHTOpHas 2019 or 18.11.2019.
Cucrema
YIpaBneHus yueGHbIM
KOHTEHTOM H
oby4eHuem LCMS
Moodle
Camocrosten | VueGuas aynuropus/ | Mebens ayMTOpHas ¢ KoH4ecTBoM | OnepalionHas crucTema
bHas paboTa | INomewenus And | paboYuX MECT B COOTBETCTBHH ¢ Windows, O(HCHBIH
CTY/IeHTOB CaMOCTOATETbHOI KOJIMYECTBOM  CTyneHTOB, paGouee | maker Microsoft Office,
paboThI MECTO fipenonasarens,  pocka | forosop Ne 43-12/1712-
ofyyarommxcs ayJIMTOpHas. 2019 ot 18.11.2019.
Komnsiotephas TexHHKa: | Jloroeop Ha
NEPCOHaNbHbIE KOMIIBLIOTEPBL, | MPENoCTaBIeHHe
nepudepuiiHeie YCTPOHCTBA, | MOCTOSHHOrO N0CTyMa K
YCTPOHCTBA TOAKIIIOYEHHS K CETH | ceTw Unrepwer  or
Hurepuer, noctyn s 3NIEKTpoHHY10 | 30.12.2019 Ne 800037
HH(bopmauuonﬂo-oﬁpasoaa'reﬂbHyio
cpeny HTH (¢punuana) Ypoy,
KOMIIIEKT JIMLIEH3HOHHOr O
[porpaMMHoro obecrneyeHus
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2.3. PABOYAS ITPOTPAMMA AACIUILIMHEI .
«TEXHOJIOT HYECKHUE SHEPT OHOCHTEJIN NIPEAITPUST U

2.3.1. COOEPXKAHME 1 OCOBEHHOCTH PEAJTM3AIIUA TACHATLIAHEI
«TEXHOJIOTMYECKHE SHEPT OHOCHUTEJIA NNIPEAIPHSIT Wil

2.3.1.1. Texnosorun o0y4Jenus,

HCII0JIb3YyeMble IPH H3y4YeHUHn AHCIHILIHHBI Monyas

- Tpamuumonnas (PeNPOyKTHBHAs) TeXHOMOrHs ¢ TIPUMCHEHHUEM 3JIEKTPOHHOI0 06y deHHs.,

2.3.1.2. Ilnanupyemsie
«TexHomornyeckue >u

PE3YJIbTAThI 00y 4eHus (HHANKATOPDI) 110 AHCLHILTHIe

€ProHocHTEIH HpeﬂﬂpﬂﬂTPlﬁ»

Kox u HaumenoBanue
KOMIIEeTeHIIHH

Ilnanupyemsie pesyasrars: o0y4yenns (aHaHKaTOpEI)

[K-11. Cnoco6en
KOHTPO/IHPOBATE BHINOTHEHHE
3aJIaHHBIX TEXHOJIOMMYECKHX
[1apaMeTpoB u nokasarerneii,
paspabarbiBarh ykazanus u
PEKOMEHAALHH N0 peskUMam
IKCIUTyaTalliK U 06CyKHBaHHs
00BEKTOB NMPO(hecCHOHANBHOI
AEATENBHOCTH

Suame:
[ ]

OCHOBHBIE (PM3HYECKHE CBOIICTRA JKUIKOCTEH M razos
[IpH KPHOTEHHBIX TEMIIEpATYpax;

SAKOHEI COXpaHEHHS M IIpeBpAlICHHS SHEPruu
TIPUIMCHHTE/IBHO K CHCTEMaM CKATHS, CKIKEHHS
T'a30B H pasfie/IeHus ra30BBIX CMECEii;

TCPMONIMIHAMHYECKHE  IIPOLECCHl M LUK
IpeoOpasoBanus  3Heprum, IPOTEKAIOIHX B
TCIIIOTEXHUIECKHX  YCTAHOBKAX I CIKaTHS,

CKIXKCHHUA ra30B U paseIeHHs ra30BEIX CMeEcei;
3aKOHBI M  OCHOBHBIE (usnko-mMaremarnyeckue
MO/ICTTH ITEPEHOCA TEIIOTHI H MaCChI MIPHMEHHUTENBHO
K YCTaHOBKaM IJIsi CXKAaTHA, CXKHKEHHS Ia30B 15 ¢
Pa3leIeHHsI ra30BEIX CMECeit;

OCHOBHEIE 0aNaHCOBBIE COOTHOLICHHS JUISL aHaIH3a
SHEepromorpebdiieHus B TEMJIOTEXHHYECKHX
YCTAHOBKAaX [UI1 CIKATHS, CHKIKEHHS T'a30B 5§
Pa3JIeNIeHH Ia30BBIX CMeCeH;

OCHOBHYIO HOMEHKJIATYPY TEXHHYECKHX MaTepHajIoB
B KPHOTCHHOH TeXHHKe, HX CTPYKTYPY H OCHOBHBIE
CBOMCTBa;

OCHOBHBIC HANPaBJIEHHS H NEPCIIEeKTHBE pa3BUTHS
TCIIOHEPreTHYECKUX  CHCTEM  JIs CIKaTHsI,
CKHIKCHUS Ta30B M Pa3/IeJIeHHS Fa30BEIX cMeceii;
YIpaBICHHE B peXHUMax IYCKa, OCTAHOBA H
HOPMaIbHOHM 3KCIUTyaTaluu, cxem aBTOMATH3aI[UH
YIpaBIeHUSI 00BEKTAMH C YCTAaHOBKaMH JUIs CHKATHA,
COKHIKCHHS a30B M pa3ielIeHUS TA30BbIX cMeceii;
HETaTHBHBIE (D)aKTOPHI TEIUIOTEXHHUECKHX YCTaHOBOK
AJIS CXKATHA, COKHMKEHUS Ta30B | Pa3aeNneHus ra3orex
CMeceH, UX BO3NCHCTBHA Ha YeI0BEKa 1 NPHPOIHYIO
cpeny;

OCHOBBI CTaHAAPTH3ALIMH U CepTHDHKALMH, TPABHI 1
HOpA/IKA MPOBEACHHS CEPTHOHKAINN TeXHHUECKHX
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YVvemn:

OCHOBHEIE OIIaCHOCTH B TCILIOTEXHHUYECKHX

CTOHMMOCTHBIE XapaKTepHCTHKH OCHOBHEBIX

Braodemy:

CPEACTB, CHCTEM, IIPOLECCOB, obopynoBanus H—!
MaTepHaJioB;

CTPYKTYpY 3aTpaT B TEIUIOTEXHHYECKHX YCTaHOBKax
AT CHKATHSA, CHKUIKEHHUS Ta30B U pas/eleHus Ta30BBIX
CMEcCei;

YCTAHOBKAX IS CKATHS, CKIDKGHHS Ta30B K
Pa3NICICHHS Ta30BBIX CMecel, IPUHIUIEI CHIKEHHS]
TPaBMOOIIACHOCTH U BPETHOTO BO3/IEHCTRHS;

OHEPrOHOCHTEIEH,

II0JIb30BATBCA CIIPABOYHBIMH JaHHBIMH W
HH(OPMALMOHHBIMH 6a3aMH 110 XapaKTEepPHCTHKAM
MAaTepHaJIoB ¥ crocobam ux o6paboTku;
THIIPABIIHYECKHE PACYET B TEMIOTEXHHYECKHUX
YCTAHOBKAaX IS CIKATHSL, CHKMIKEHHUS Ta30B U
Pa3[ICICHNS ra30BBIX CMECE];

PacCUUTELIBATE Nepe/jaBaeMBbIe TEILIOBEIE TOTOKH B
TCIIOTEXHHYECKUX YCTAHOBKAX [T CKATHS,
CKHIKCHUA Ta30B M Pas/eIeH s ra30BbIX CMeceii;
TIPOBOZHTH TEPMOHHAMUYECKHI aHAIIH3 IIUKIIOB B
TCIIOTEXHIYECKUX YCTAHOBKAX JUIA COKATHS,
CIKHIKCHMSL Ta30B H Pa3JIeNIeHus Ta30BEIX cMeceif ¢
HCIIBIO ONTHMH3AIMH KX PabOYnX XapaKTEePUCTHK K
Makcumu3aruu KITJT;

PaCCUHTBIBATE TEILIOBBIE CXEMBI TEILIOTEXHHUECKIX
YCTaHOBOK JUIS CXKATHS, CHKMIKEHHS Ta30B U
Pa3ZCNIEHNS ra30BBIX CMecei;

TIPaBHIIEHO OLICHHBATH PE3YJIBTATHI PACUETOB.

METOJaMHU IIPaKTHYECKOTO HCIIOJIB30BaHUS
COBPEMEHHBIX ~ KOMIIBIOTEPOB  JUIs o6paboTku
HHOOPDMAMH H OCHOBaMHM YHCIIEHHBEIX METONIOB
PCIICHHA  MH)XEHEPHBIX 3ajay Ipu pacyerax
TCIUIOTEXHHYCCKHX  YCTAHOBOK  JUIS COKaTHS,
CIKIIKCHHUSA ra30B U Pa3leNeHUS [a30BBIX cMecei;
NICPBUYHBIMH HABBIKAMH M OCHOBHBIMH CpeacTBaMH
PCLICHHS MaTeMaTHYECKHX 3aiay IIPH pacyeTax
TCIIOTEXHHYECKUX  YCTAHOBOK  JIf CKaTHs,
CXKMKEHUS Ta30B U Pa3IeIeHHs Fa30BEIX cMeceit;
OCHOBAMH TEPMOJHHAMHYECKOTO aHAIH3A pabouux
TIpOLECCOB B TCIUIOTEXHHYECKHX YCTAHOBKAX JUIST
CKaTHd, CKMKEHHS Ta30B H pasfieNleHHs] Ta30BEIX
CMecel; ompeneneHme NapamMeTpoB HMX paboThl,
TEIIOBOH 3¢ dekTuBHOCTH;

OCHOBaMH pacyera IPOIECCOB TEIJIOMacconepeHoca
B TCIUIOTEXHHYECKHX YCTaHOBKAaxX Ui COKaTHS,
CHKMIKCHUSA TA30B U Pa3IeNeHHs IA30BbIX CMeECei,

2.3.1.3. Comepskanne qUCHHILIHHDL «TexHO/I0rHYeCcKHE YHEProHoCcHTe I
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NpeanpHATHITN

Kon ]
Paznen, rema
pasaena, Conep:xxanne
JAHCIHILIHHBI
TeMbI
CospemeHnnbIe MacTa®er u NEPCIEKTHBEI MPOU3BOICTRA
Texuonoruueckue H II0TpeDJIe s 9HEPrOHOCHTe el IPOMEBIIUIEHHEIMH
P1 SHEPrOHOCHTE/H Ha TIPEATPHATAIME. METOIBI TepMOHHAMEYECKOH 11
COBPEMEHHOM MPEANPUSATHH. TEPMO-OKOHOMHUYIECKOH OleHKH 3 dheKTURHOCTH
[TPOU3BO/CTBA TEXHOIOTHYECKHX 3HEPrOHOCHTE e,
[Ipumenenne MIPOIYKTOB ITokasarenu xauectsa u 00JacTH uemonp30BaHms
P2 paszeneHus Bo3ayxa TIPOAYKTOB pasNe/icHusl BO3AyXa B IPOMBIILICHHOCT.
Konpencanus, xamugeckoe CBA3bIBaHHE, MeMOpaHHEIe,
P3 Metoner pa3,uenefmx aaCopOLMOHHbIE U KPHOTEHHEIE METO/EI pa3/ieieHus
Ta30BBIX cMeceid. Ta30BBIX cMeceld. MuHuMansHas pa6oTa pasmenenus
ra3os.
XpaHenue u Cyxue 1 MOKpEIe criocoBr XPaHEeHHS I'a30B.
P4 TPaHCTIOPTHpPOBKa Ocobennoctu u sxoHOMHYECKOE CPaBHEHHE pa3IHYHEBIX
HCTBIX Ta30B CIOCOOOB TPAHCIOPTHPOBKH ra3os.
OCHOBEHI nporiecca IIponeccer kunenus u KOHJICHCAILIMH BO3/yXa.
P5 PeKTHHKAITHK Koncrpykims u paboTa KoJIOHH OHOKPATHOM H
ABYKPAaTHOM peKTH()HKAIHH.
f; Brinenenne penxnx rasop | Brlenenue Heono-remesof cMmecH. Briienenue ]
P6 IIPH peKTHhHKanHH KpHIITOHA ¥ KCeHOHA. Brienenue aprona. Yeranopiu 110
OYHCTKE PEIKHX Ia30B.
[uxier ¢ npoccenuposannem u pacuIMpeHHeM ra3os B
Croco6bI CxmsKerns ACTCHACPaX NPH Pa3IMYHbIX JABICHUAX CIKATHSL
P7 ra3oB Ocobennocti KOHCTPYKIHH TEII00OMEHHEIX
aIlapaToB. Y CTaHOBKH JUIS IIOJTYHEHHS CKIKEHHOTO
NPHPOIHOrO raza.
Cxemsl u konctpykiuy | Knaccupukanus u MapKHPOBKa yCTAHOBOK J{Isi
Ps BO3MyXOpas/eNuTeNbHpK | PA3ACHeHHs BO3yXa. OCHOBHBIE THIL]
YCTAHOBOK TEXHOJIOTHIECKHX CXEM JUIS pa3fie/leHHs BO3/yXa U
nonyueHus CO2 U3 IBIMOBBIX razos.
OcoGennoctn TpeGosanus oxpausr Tpyna, IPOTHBONOKAPHOH TeXHHKH
P9 SKCILTyaTalnH yCTaHOBOK TIPH IPOCKTHPOBAHUH H 3KCILTyaTallHy
AL pa3JieNieHns razon BO3JIyXOpa3s e/ IuTe/IbHBIX CTAHIHH,
XapakTepHCTHKa CKaToro BO3/lyXa KaK 3HEPrOHOCHTE]IS.
Knaccudukanus morpe6ureneis CIKaTOro BO3yxa
(HHBBMOHpHeMHHKOB). CpaBnuTenbHsIi anamms nHeBMO-
P10 Bosnyxonorpe6nenue H 3IEKTponpuBoaa. Pacyer BO3yXONOTpebIeHuS
HPEATPUATAS M HATPY30K KOMIIPECCOPHO CTAHIMH.
Metonuku pacuera Bosayxonorpebnenus. I'papuxu
pacxona cxkaroro Bosayxa. BeiGop Tuma KOMIIPECCOPOB.
Tpe6osanmus k KaUeCTBY C3KaToro Bo3ayxa. Kiaccer
3arpAsHeHHOCTH. IIpumecH B cxxatoM Bozxyxe.
Bcenomorarensroe o0opynoBanue KOMIIpeCCOpHOIH
IIpousBoncTBO crxaToro
P11 cTaHImu. CHcTeMa BCackIBaHHSL. Bcacrisarommue

BO3yXa

$unbTpEl. THNBL, noKa3aTenH ¢buneTpos. Cucrema
HaruetaHus. Oxyianurenu BO31yXa,
BOZOMAC/IO0TAEIHTENIH, BO3AYXOCOOPHHUKH,
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pOAyBOYHEIE Oaky. THIBIL, TeXHOMOrHYECKHe
XapaKTCPHCTUKH. CHCTeMa OXnaxnenus. Biusmme

s dexTHBHOCTH OXNasKIeHHS KOMIIPECCOPOB Ha
TEXHUKO-3KOHOMHYECKHE MOKA3aTeNH KOMIIPECCOPHOIH
CTaHIIHH.

Hononnurensuas ocymxa Boszxyxa. Tumer ocymurereit,
MX CPaBHUTENIbHbIE XapaKTEPHUCTHKH,

P12

[Torepu npu TPaHCIIOPTHPOBAHKHM CIKATOTO BO3IyXa.
Pacuer Bosnyxomposomos. O6opymoBanue
BO3JIyXOIIPOBO/IOB.

Tpaucnopruposanue
CKaToro BO3ayxa

P13

Hasnauenue, KJIACCH(HKAINS, CXeMbI CHCTEM
TCXHMYECKOro BonocHabkenus. Tpe6Gopanus k KayecTBy
BOZbI. MeTonuka onpenenenms NOTPeOHOCTH BOMBI 1St
KOMIIPECCOPHEIX YCTAHOBOK.

Texuuyeckoe
BOIOCHaOXeHHe
KOMIIPECCOPHBIX CTAHIIMIH

P14

L

Oxnanurenu Bome 000pOTHOrO 1HKIA. Knaccnduxarus,
THIIBI, CPABHUTEIbHBIE XaPaKTEPHCTHKH. TeXHUKO-
SKOHOMHYeCKHe oKasareu. Bribop rpajupeH.
Texunonornueckuii pacteT rpanupen. BriGop
BEHTHJIATOPOB M HACOCOB. Brip1 TIOTEPh BOJBI, pacyer
KOJIIeCTBA NOAMHTOMHOM BOALL Y THIM3ams TEIUIOTHI
000pOTHOTO IHKIIA.

O6oporHas cucrema
BOJOCHa0KeHus

ITporpam

2.3.1.4. SI3pik Peanu3anuu nporpamMmel

Ma THCIMILTHHEI Pealu3yeTcs Ha TOCynapcTBeHHOM s13bIKe Poccumitckoii Denepary.

2.3.2. YYEBHO-METOUYECKOE Hu NH®OPMAIIMOHHOE
OBECIIEYEHUE JTACTUTIIIVHBI «TEXHOJIOTHYECKHUE
SHEPI'OHOCHTEJIM ITPE/IITPHUSIT Iy

DJIEKTPOHHbIE pecypebI (m3panus)

1.

ITapamonon, A. M. Texnonoruueckue SHCPTOHOCHTENH NPEANpHATHI : yuebHoe
nocodue / A.M. ITapamoHOB — Omckmii FOCYyNapCTBEHHBIH TEXHHYECKUi YHHBEPCHTET
— OmMck ;i W3znarensctBo OMI'TY, 2017 —
http://biblioclub.ru/index.th?page=book&id=493427

[Mapanko, JI. II. AIIbTepHATHRHEIE SHCPrOHOCHTENM Ha  aBTOTpAHCIOpTE:
spdexTHBHOCTE H LICPCIIEKTHBEI : Hay4yHOEe M3manue / JLIT. [ananko, ®.®. Uanos,
B.M. KyssmeHoxk ; mo Hayd. pen. A. E. Jlalinexo ; Hammonamsaas aKaJeMHs Hayk
benapycu Huctutyr skonomMmky — Munck : Bemapyckas HaByka, 2017 .—
htgg://biblioc[ub.ru/index.php?page=book&id=48403 7

Pacmenkun, A.H. Tennoobmennsie allllapaTel HHU3KOTEMIEPATYPHOH TEeXHHKH
y4ebHoe mocobue / A.H. Pacmenkun, B.A. Epmonaes ; pen. A.B. Mromuna, — 2-¢ H3]I.,
Henp. uw pomn. — Kemepogo Kemeporckuit Texnomormyeckmii HHCTHTYT IIHUIEBOMH
IPOMBIIITEHHOCTH, 2012, — 169 ¢. — Pexcum AOCTyna: no moamucke. — URL:
https:// biblioclub.1*u/1'ndex.Dhn?na,qe=book&id=1 41516

lopsaes, C. Cucrema BO3yXOCHA0KEHHUS IPOMBIILIEHHOTO IOPEANPHUATHS : yuyeOHOe
nocodue / C. I'opsues, U.B. Conory6. — Open6ypr : Open6yprexuii rOCyIapCTBEHHBIH
yHHBepcHTeT, 2014. — https://biblioclub.ru/index.nhp?page=book&id=330534.

IeyaTHbie w3nanns
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Ilpodeccnonanbusie Gaspr JAaHHBIX,

1. Texuonoruueckue SHCPTOHOCHTEIH IIPEAIPHATHI Kypc nekuudi / @en. areHTCTRO M0

obpazosanmro, 'OY BIIO "YI'TY-
Kpusomeenko, A. B. ®unk — Hy

CHCTEMBbI

—

OIEKTPOHHO-6HGIHOTeuHAS cucrema «Jlane» https://e.lanbook.com

OneKTpoHHO-6HGIHOTe YHAs CHCTeMa

http://biblioclub.ru/

YIIN" , Huxserar. TexHo. Hu-T (d) ; cocr. B. K.
uuk Tarun : HTH(}) YI'TY-YIIH, 2006. — 10 3xks.

HHq)OpMaIIHOHHO—CIIpaBO'{Hble H IIOHCKOBbIE

«YHuBepcuTeTCKass BuGIHOTEKA Onnaiiny

Crenmanusuporannois HH(OPMAIIHOHHO-aHATHTHYECKHIA pecypc HM-mam — www.i-

Mash.ru

Wndopmaimonnas cucrema «Ennnoe oxHo nmoctyma k 00pasoBaTenbHbM pecypeamy -

http://window.edu.ru

locynapcrennas HHPOPMALHOHHAS crCTeMa B 061ac
TTOBBIIICHHS SHEPreTHYECKOH 3 eKTHBHOCTH (T'UC «

http://gisee.ru

Munucrepcrro SHEpreTukH Poccuiickoit heneparmmy -

Ilepuonnueckne uznanus

1,

W

WM3eectus Poccniickoit AkaeMun Hayk. DHepreTHka -
https://scienceiournals.ru/iournal/izen/

TH 3HeprocoepekeHus u
<9Hepr03tp(peI(THBH00TL») -

https://minenergo.gov.ru

Esxemecsunsiit eopernueckuii 1 HAyTHO-TIPaKTHYeCKHH )Xy pHaT «TemnosnepreTukay

http://tepen.ru/

Haygno-rexumnueckuii KypHall «TentoBbie nporieccs B Texuukey -
IIpombrmnennast SHEpreTHKa - http

http://www.tptmai.ru.

://www.nromen.energy—

jgumals.ru/index.DhD/PROMEN

Marepuasnsr puas auan ¢ OB3

Becy xomrent DBC IOpEJCTaBIEH B BH

ne ¢aitnoB cmenmantsHOrO bopmara mus

BOCIIPOM3BEZICHHS CHHTE3aTOPOM PEYH, a TAKKE B TECTOBOM BHIE, IPHTOIHOM ISl IIPOYTEHHS C
HCIIOJIb30BaHHEM IKPAHHOM JIyIIEI H HaCTPOHKOH KOHTPAaCTHOCTH.

Caenenus 06 OCHAIIEHHOCTH
obopynoBanmem u MPOrpaMMH

2.3.3. MATEPHAJIbHO-TEXH

HYECKOE OBECIIEYEHHE

AUCHATIIHHBI «TEXHOJIOTUYECKHUE YHEPT OHOCHUTEJIN

AHCHHINIMHBI CIICHHAJIH3H
bIM ODecrieyennem

NPEANPUSTHIN

POBaHHBIM H J1a6opaTopHbIM

r Hanmenosanue [epeuens
CleLIHaNIbHBIX OcHalleHHOCTb CeunanbHbIx NPOrpaMMHOro
Ne | Bup zansruii NOMELIEHHH K MOMELLEHHH U MOMEILeHMEH 1S obecreyenus.
n\n NIOMEILEHUH 115 CaMOCTOATENBHOH paboThl PexBuzuThI
CaMOCTOATENBHOH NOATBEPKAAIOLIErO
paboTsl JOKYMEHTA
1 Jlekuuu Yuebuas aymuropus | Mebens ayUTOpHaA ¢ KomuyecTBoM | OnepauroHHas cucTema
ans NpOBEAEHHsA | paboYMX MECT B COOTBETCTBUM c Windows, oducHsiii
JIEKLIMOHHBIX KONIM4ECTBOM  cTyneHToB, pabouee | naket Microsoft Office
3aHATHI MCECTO _ mpenopasatens,  nmocka | Jlorosop Ne 43-12/1712-
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ay/IUTOpHasi.
Komnblotephas Texumka: xommwiext
(nepenocHoro — ecnm ayIMTOpHs He

2019 o 18.11.2019.
Cucrema
BH€OKOH(epeHuuii

obopynosana CTallHOHapHbIM | Apache Openmeetings
obopyaoBaHHeM)  mpoeKUMOHHOrO Cucrema
obopynoBanus: YNpaBneHus yueOHbIM
HOYTOYK/KOMIIBIOTED, TIPOEKTOP, | KOHTEHTOM H
NPOEKLHOHHBIH 3KpaH/nocka. oby4eHuem LCMS
Moodle
IlpakThuecku | YuebHas aynuropus | MeGenb aynutopHas ¢ konmdectsonm Onepaumonnas cucrema
€ 3aHATHSA JUIs MPOBE/ICHUSA | pabouYnX MECT B COOTBETCTBUMM c Windows, oducHsrii
NPaKTHYECKUX KOJIMYECTBOM  CTyneHTOB, pabouee | maker Microsoft Office
3aHATHH MECTO npenogaBarens, Aocka | Horoeop Ne 43-12/1712-
ayJIHTopHas. 2019 or 18.11.2019.
Komnbiotepuas Texuuka: kommiekr Cucrema
(mepenocHoro — ecan aYIHTOPHA HE | yNpaBleHHs YueOHbIM
obopynosana CTallHOHAPHBIM | KOHTEHTOM M
obopynoeanuem) NPOEKUHOHHOrO | 06yueHHem LCMS
00opynoBaHus: Moodle
HOYTOYK/KOMIIBIOTED, MPOEKTOp,
NPOCKUHOHHBIH KpaH/mocKa.
Jlabopatopn |Vue6Hag ayauTopus | MeGenb ayaurophas ¢ konuuecTsom OnepauronHas cucrema

ble paboTel  |is TPOBEICHHUA | pabOYHX MECT B COOTBETCTBHH C Windows, oducHsrii
n1abopaTopHbIX paboT | KomHYecTROM CTYA€HTOB, pabouee | naket Microsoft Office
MECTO npenojaBares, nocka | Jlorosop Ne 43-12/1712-
ayJJUTOpHas. 2019 ot 18.11.2019.
ObGopynosanue, COOTBETCTBYIOLLIEE
TpeboBaHMAM OpraHu3alHu
Y4eOHOTO mpouecca B COOTBETCTBHM
C CaHWTapHBIMM  MpaBMIAMH U
HOpMaMH
— Cucrema
MeGens ayauropHas ¢ konuuecTsom o
BH/I€OKOH(pepeHL Uit
Kisoympra YuebHas aynuropus | paGounx MECT B COOTBETCTBHH C Apache Openmeetings
YJBTaL pache Upen g
- A5t npose,ueﬁumr KOJIH4ECTBOM CTyaeHTOB, pabouee Cpobamm
KOHCYJIbTaLuiA MECTO MpernoaaBarTens, 10cka
pacnpocrpaHsemoe I10
ayIHUTOpHAas
C OTKPBITBIM KOJOM
Texywmii YueGHas ayauropus | MeGens AYZIUTOpHas C Kou4ecTBOM | OnepauuoHHas cHeTenma
KOHTPOJIb, IS TNpOBEACHHA | pabOYHX MECT B COOTBETCTBHM ¢ | Windows, oducHsiii
TMPOMEKYTOU  |TEKYLIEro KOHTPOJIS M | KOMHYECTBOM CTYACHTOB, pabouyee | maker Microsoft Office
Has TPOMEKYTOYHOIH MECTO npenoaaearens, Aocka | Jlorosop Ne 43-12/1712-
aTTeCTalMs  |aTTEeCTAaLUH ayJHTOpHAas 2019 ot 18.11.2019.
Cucrema
YNpaBieHust y4eGHBIM
KOHTEHTOM M
obyuenuem LCMS
Moodle
CamocrosTen | Vue6uas ayautopus/ | MeGenb aynuTopHas ¢ Komm4ecTBom Onepaunonnas cucrema
bHas paGota | IMomewmenus Ans | pabovyuX MECT B COOTBETCTBHH C Windows, O(HCHBIi
CTYIEHTOB CaMOCTOATE/IbHOI KOMMHYECTBOM  cTyneHToB, pabouee | naker Microsoft Office,
paboTsbl MECTO npenoaaparens, Aocka | Jloroeop Ne 43-12/1712-
obyuarommuxcs ayJIUTOpHas. 2019 or 18.11.2019.
Komnsiorepnas TeXHHKa: | JloroBop Ha
NepPCOHabHbIE KOMINBIOTEPEI, | MIPeNoCTaBIeH e
nepudepuiinse YCTPOHCTBA, | OCTOAHHOrO MOCTYMA K
YCTPOHCTBA TNOAKMOYEHHS K CeTH| ceTu Huteprer  or

HurepHer, mocryn B JIEKTPOHHYIO

30.12.2019 Ne 800037 |
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HchopMauu0HH0-06pa3c)BaTenLHym
cpeany HTH (pummana) Vpoy,
KOMILJIEKT JTHLEH3HOHHOTO
NpOrpaMMHOro obecreyeHus
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