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1. HEJIb Y 3AJIAUM

Lleab ocBoeHUs IMCUMIJIMHBI:

- mpuoOpereHue yrIyOJIeHHbIX 3HAHUM O TEXHOJIOTUU CXKUTAHMS TBEPIOTO, JKUAKOTO W ra3z000pa3zHOro
TOIUIMBA, C LENBI0 IMPOU3BOACTBA TEIUIOBOM M D3JIEKTPUYECKOM SHEPruu Ha TEIJIOHEPTeTUUYECKUX H
MPOMBILUICHHBIX TMPEANPHUATHIX, TEIIOBBIX 3JIEKTPOCTAHLUAX, MPOU3BOJACTBEHHBIX M OTOMUTEIBHBIX
KOTEJIbHBIX CpeHEeN M MaJloil MOIIHOCTH, a TaKKe€ MPUMEHEHUH TEIUIOBOM SHEPTrUU B TEXHOJIOTUYECKUX
MpoLEeCCax CeNbCKOX03IMCTBEHHOTO MPOU3BOJICTBA.

OcHOBHBIE 32]Ja41 OCBOEHUSI TUCIUILIMHBI:

- IpUOOpETEeHNE 3HAHUI O COBPEMEHHBIX CIIOCO0ax MPeoOpa3oBaHUsI XUMHUYECKOH DHEPIHH Pa3IUnYHOTO
OpPraHn4CCKOro TOIJIMBA B TCIIJIOBYIO S9HCPTHIO HAa TCIUIOBBIX JJICKTPOCTAHLUAX, TCIIJIOIJICKTPOLICHTPAIAX U
KOTCJIbHBIX PA3JIMYHOIO HA3HAYCHU, paGOTaIOH_[I/IX Ha pa3IMYHbIX BUJAX TOIIJINBA,

- U3yYEHHUE BOIPOCOB FOPEHUS Pa3INYHbIX BUAOB TOIUIMBA Ha TOLl M KOTENBHBIX HA Pa3IMYHBIX PEXKUMAX
paboThr;

- yMeHHe 00OCHOBaHHO BBIOMPATh M PACCYMTHIBATH OCHOBHOE TEXHOJIOTHYECKOE O0OpYHOBaHHE, JUIS €ro
UCIIOIb30BaHMsI B TEXHOJIOTHYECKOM IPOLIECCEe IPOU3BOJACTBA TEIUIOBOW M AJICKTPUYECKOH IHEPIHH, C
Y4ETOM MPOTEKAHHS IIPOIIECCOB TOPEHHS B HEM Pa3IMYHBIX BHJIOB OPIaHHYECKOTO TOIUIHBA.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOT'PAMMBI

HMucuumunHa «Teopust ropenus u Tonounbie yctpoicTBa; 13.04.01 - TemmosHepreTuka U TEMIOTEXHUKA;
OnTuMuzaiusl TOIUTMBOMCIIONB30BaHusl B sHepreTuke; (PI'OC3++);» HaxomuTcs B 4acTd, GOpMHUPYEMOM
y4JacTHUKaMu 00pa3oBarenbHbIX oTHomeHur b1.B yueOHoro ninana mo HanpasineHuto moaroroBku 13.04.01
Tennos’HepreTrika U TeIUIOTEXHUKA. J(uciunianHa u3ydaercs B 1 cemectpe.

3. TPEBOBAHUS K YCJIOBUAM PEAJIM3ALNIUU JUCIHUIIJIMHBI (ITEPEYEHD
INTAHUPYEMBIX PE3VYJIBTATOB OBYYEHMUS 110 JUCHUITVIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMHU PE3YJIBTATAMH OCBOEHUS OBPA3OBATEJIbHOM ITPOTI' PAMMBI)

W3ydyeHne pmaHHON JUCIUIUIMHBI HampaBleHO Ha (opMupoBaHHEe Yy OOydYaIOUIUXCS CIEAYIOLIUX
KOMITETEHI[MI, COOTHECEHHBIX C MH/IMKATOPaMH JIOCTHXKEHUST KOMITETEHITHI:

Ilepeyennb
IVIAHUPYEMBIX
Kox Nuaukaropbl py
Pe3ynbrarsl ocBoenusi OIT pe3yJjibTaToB
KOMIIETEHIUH KOMIIETEHIUH
00yuyeHHus 10
AUCHHUILIMHE




T, 12

Crnocoben  pa3pabarbIBaTh
MEpOIPUATHUS o
COBEPIIICHCTBOBAHUIO
TCXHOJIOTUH IPOU3BOACTBA

NJ-1 lemoHcTpupyer
CocoOHOCTh pa3pabaThIBaTh
MEPOIPUSATHS TIO
COBEPIICHCTBOBAHUIO TEXHOJIOTUH
MIPOM3BOJICTBA

3HaTh: OCHOBHBIC
XUMHNYCCKUC
peakuuu
OKHUCJICHHUA U
BOCCTAHOBJICHHUA
IIpU TOPEHUU
OpraHUYeCKOro
TOIIJIMBA Ha
TCIIJIOBBIX
CTaHIUAX U
KOTCJIBHBIX
YCTPOMCTBO U
JKCILIyaTalHnIo
TOPEIOYHBIX
YCTPOUCTB U
bopcyHOK
pa3IM4yHOro
Ha3Ha4YCHUs.

-1 lemoHcTpupyeT
CocoOHOCTh pa3padaThIBaTh
MEPOIIPUSATHS TIO
COBEPIICHCTBOBAHUIO TEXHOJIOTUH
MIPOM3BOJICTBA

YMETh: BEIOUPAThH
ONITUMAJIbHBIE
MYTH peIICHUsS
MIPOM3BOJICTBEHH
BIX TPOOJIEM B
COOTBETCTBHH C
npoduieMm
MOJITOTOBKH;
NPUHUMATh
peleHus B
obnacTu
TEIUIO3HEPTEeTHKH
, TETNIOTEXHUKHU U
TEIUIOTEXHOJIOTHUH
C Y4€TOM 3HEpro-
u

pecypcocbepexeH
sl
N-1 JeMoHCcTpupyeT BJIAJICTh:
CIOCOOHOCTH pa3pabaThiBaTh CIOCOOHOCTBIO K
MEpPOIPUSTHS 110 pa3paboTke
COBEPIIICHCTBOBAHUIO TEXHOJIOTUU  |MEPOIPHUSITHIA 10
MIPOM3BOJICTBA COBEpILICHCTBOBA
HUIO TEXHOJIOTUHU
MIPOM3BO/ICTBA.
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NJI-2 Pa3pabaTsiBacT MEpONPUSATHS
10 COBEPILIEHCTBOBAHHIO
TEXHOJIOTHH MTPOU3BOJICTBA

3HaTh: OCHOBHBIE
XUMHNYCCKUC
peakuuu
OKHUCJICHHUA U
BOCCTAHOBJICHHUA
IIpU TOPEHUU
OpPraHn4eCKOTO
TOIIJIMBA Ha
TCIIJIOBBIX
CTaHILIUAX U
KOTCJIBHBIX
YCTPOMCTBO U
JKCILTYaTalHI0
TOPEIOYHBIX
YCTPOMCTB U
bopcyHOK
pa3IM4yHOro
Ha3Ha4YCHUs.

NJI-2 Pa3pabaTsiBacT MEpONPUSATHS
10 COBEPILIEHCTBOBAHHIO
TEXHOJIOTHH MTPOU3BOJICTBA

YMETh: BEIOUPAThH
ONTHMAJIbHBIC
MYTH PELICHUS
MIPOM3BOJICTBEHH
BIX TPOOJIEM B
COOTBETCTBHH C
npoduieMm
MOJITOTOBKH;
NPUHUMATh
peleHus B
obnacTu
TEIUIO3HEPTEeTHKH
, TSIUIOTEXHUKH U
TEIUIOTEXHOJIOTHUH
C Y4€TOM 3HEpro-
u
pecypcocbepexeH
usl.

NJI-2 Pa3pabaTsiBacT MEpONPUSATHS
10 COBEPILIEHCTBOBAHHIO
TEXHOJIOTHH MTPOU3BOJICTBA

BIIAJICTh:
CIOCOOHOCTBIO K
pa3paboTke
MEPOIPUATHH 110
COBEpILICHCTBOBA
HUIO TEXHOJIOTUU
MIPOM3BO/ICTBA.




Crniocoben OTIPEICIIUTh
NOTPeOHOCTH TPOU3BOJICTBA
B
TOIUTMBHO-3HEPTeTHYECKUX
pecypcax, 000CHOBABBIBATH
MEpOIPUATHS TI0 SKOHOMHHU
SHEPropecypcoB,
pa3pabareiBaTh HOPMBI HX
pacxona, paccuuTHIBATH
NoTPeOHOCTH TPOU3BOJICTBA
B BHEpropecypcax

NJ-1 JlemoHCTpUpYET 3HaHUE
noTpeOHOCTH MPOU3BOACTBA B
TOIUTMBHO-3HEPTeTHYECKUX

pecypcax

3HATh: CIIOCOOBI
COKUTAHUS
TBEPJOTO,
KHUJIKOTO U
ra3o00pa3HoOro
TOILJIMBA B
naporeHeparopax
MPSIMOTOYHOTO U
O6apabaHHOTO
THUIIOB, MaJIOH,
CpeaHEN U
00IBIIIOM
MOIITHOCTH;
TEIUIOPU3NUECKU
€ MPOIIECCHI,
MPOTEKAOIIUE
IIPU CIIOEBOM,
MBLICYTOJIBHOM U
ra3o00pa3zHOM
TOPEHUH TOTLIMBA
B TOIKaX
KOTEJIbHBIX
arperaros;
MEPOTIPUSTHS 10
YKOHOMHUH
HHEProOpeCypCoB,
HOPMBI pacxoja
HHEProOpeCypCoB,
crocoObl pacyera
noTpedHoCTEH
MIPOM3BOJICTBA B
JHEPropecypcax.
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NJ-1 JlemoHCTpUpYET 3HaHUE
noTpeOHOCTH MPOU3BOACTBA B
TOIUTMBHO-3HEPTeTHYECKUX

pecypcax

YMETh:
paccuuTHIBaTh
COCTaB
ra3o00pa3Horo,
KHUJKOTO U
TBEPIOTO
TOTLITUBA,
UCIIONB3YEMOTO
Ha KOTEJIbHBIX U
TOLI; onpenensath
XapaKTEePUCTUKH
TOTLTMBA: pacyeT
HU3LIEH U
BBICILIEH TETUIOTHI
CropaHus
TOTLITUBA,

KO3 UIHEHT
MOJIE3HOTO
NEUCTBUSA
KOTEIbHBIX
arperaros;
OTIPENIETISTh
norpeOHOCTH
MIPOU3BOJICTBA B
TOTUTUBHO-3HEPTE

TUYECKUX
pecypcax.

NJ-1 JlemoHCTpUpYET 3HaHUE BIIAJICTh:

noTpeOHOCTH MPOU3BOACTBA B CIOCOOHOCTBIO K

TOIIMBHO-2HEPIreTUYECKUX OIPEIEIICHUIO

pecypcax MOTpeOHOCTH

MIPOM3BOJICTBA B
TOILJTMBHO-HEPTe
TUYECKHX
pecypcax,
000CHOBAHHUIO
MEPOIPUATHH 110
HSKOHOMHH
HHEProOpeCypCoB,
pa3paboTke HOpM
UX pacxofa,
pacuery
noTpedHoCcTeH
MIPOM3BOJICTBA B
sHepropecypcax




NJI-2 Pa3pabaTsiBacT MEpONPUSATHS
10 YKOHOMHUH SHEPrOpeCypCoB,
HOPM UX pacxoja, IoTpeOHOCTH
MIPOM3BOJICTBA B SHEPIOpECypcax

3HATh: CIIOCOOBI
COKUTAHUS
TBEPJIOTO,
KHUJIKOTO U
ra3o00pa3HoOro
TOILJIMBA B
naporeHeparopax
MPSIMOTOYHOTO U
O6apabaHHOTO
THUIIOB, MaJIOH,
CpeaHEN U
00IBIIIOM
MOIITHOCTH;
Teriopu3ndecKku
€ MPOIIECCHI,
MPOTEKAOIIUE
IIPU CIIOEBOM,
MBLICYTOJIBHOM U
ra3o00pa3zHOM
TOPEHUH TOTLIMBA
B TOIKaX
KOTEJIbHBIX
arperaros;
MEPOTIPUSTHS 10
YKOHOMHUH
9HEPropecypcoB,
HOPMBI pacxoja
9HEPropecypcos,
crocoObl pacyera
noTpedHoCTEH
MIPOM3BOJICTBA B
JHEPropecypcax.

NJI-2 Pa3pabaTsiBacT MEpONPUSATHS
10 YKOHOMHUH SHEPrOpeCypCcoB,
HOPM UX pacxoja, IoTpeOHOCTH
MIPOM3BOJICTBA B SHEPIOpECypcax

YMETh:
OTPENEIATh
XapaKTEePUCTUKHU
TOIUIMBA: PACUET
HU3IIEH U
BBICIICH TETIOTHI
CrOpaHust
TOILINBA,
KO3(PUIHEHT
IIOJIE3HOTO
JeHcTBUS
KOTEIBHBIX
arperaros;
OTPENEIATh
MOoTpeOHOCTH
MPOU3BOJICTBA B
TOTUIMBHO-3HEPIe
THYECKUX

pecypcax.




NJI-2 PazpabaTbiBacT MEPONIPUSATHS |BIACTh:

10 SKOHOMHUH 3HEPIOPECypPCOB, CIOCOOHOCTBIO K
HOPM HX pacxojia, moTpeOHOCTH OIIpENETIEHUIO
MIPOM3BOJICTBA B BHEPropecypcax  |moTpeOHOCTH
IIPOU3BO/ICTBA B
TOIUIMBHO-3HEPTe
TUYECKUX
pecypcax,
000CHOBAHHUIO
MEPOIPUATHH 110
SKOHOMMH
JHEPropecypcoB,
pa3paboTke HOpM
UX pacxoja,
pacuery
noTpedHoCcTeH
IIPOU3BO/ICTBA B
JHEpropecypcax.

4. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLHECCA JJIAA UHBAJIMAOB U JIUL C
OI'PAHUYEHHBIMH BO3MOXHOCTAMM 3/10POBbA

OOyuyeHre TO AMCUUIUIMHE JIUI, OTHOCSIIUXCS K KAaTerOpuu HHBAJIHMIOB, W JIUI[ C OTPAaHWYCHHBIMU
BO3MO)XHOCTSIMHA 37I0POBBSI OCYIIIECTBIISIETCSI C YYETOM OCOOCHHOCTEH ICUXO(HU3HUECKOTO pa3BUTHSI,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YJaOIIIXCS.

B cirydae BOZHUKHOBEHHsI HEOOXOJUMOCTH OOYUYCHHS JIUIl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBbBSI B
VYHHUBEpCHUTETE MPEyCMaTPUBACTCS CO3IaHUE CIICIIMATBHBIX YCIOBHI, BKITFOYAIOIINX B CE0s1 MCIIOIb30BAHHE
CTHENUATBHBIX 00pa30BaTelbHBIX MPOTPaMM, METOJOB BOCHHTAHUS, IUAAKTUYECKHMX MAaTepUaoB,
CTECIUATBHBIX TEXHUYECKHX CPEICTB OOYYCHHs KOJUICKTMBHOTO ¥ WHIWBUAYAJIBHOTO ITOJIb30BAHHMSA,
MPEIOCTABJIICHHE YCIyT acCUCTeHTa (MOMOIIHWKA), OKa3bIBAIOMIETO OOydYaromMMCs HEOOXOAMMYIO
TEXHUYECKYIO IIOMOINb, MPOBEACHUE TPYIIOBBIX M HHIMBUIYATbHBIX KOPPEKIMOHHBIX 3aHSITHIA,
oOecriedeHrEe JOCTyNa B 3[aHHWS YHHUBEPCUTETa W JPyTHE YCIOBHUS, 0€3 KOTOPBIX HEBO3MOXKHO WIIA
3aTpyAHEHO OCBOCHHE 00pa30BaTeIbHBIX MPOrPaMM OOYYaIOUMIMMHUCS C OTPAHUYCHHBIMU BO3-MOKHOCTSIMHU
37I0POBBSI.

[Tpu monmydyeHMu BBICIIETO OOpa30BaHUsI OOYYAIONMIMMCS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
NPEIOCTABIAIOTCA  OeciulaTHO  y4yeOHas JMTeparypa, a TakkKe YCIYyTd CYpIOIEePEBOMYMKOB U
TA(IOCYPAOTIEPEBOTUNKOB.

C yyeroM o0cOOBIX TOTpeOHOCTEH O0Oy4YaromuMCs C OrpaHUYECHHBIMH BO3MOXHOCTSIMH  37I0POBBS
o0ecriedrBaeTCs MPENOCTABICHHE YUSOHBIX, JICKITMOHHBIX MAaTEPHAJIOB B AIEKTPOHHOM BHJIE.

5. OFBEM JIUCHUIIJIMHBI B BAYETHBIX EIUHULAX C YKASAHUEM KOJIMYECTBA
YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
HPENOJABATEJIEM (ITO BUJAM YUEBHBIX 3AHATHIN) 1 HA CAMOCTOSITEJIBHYIO
PABOTY OBYYAIOIIIUXCHA

OO0mast TpyI0eMKOCTh JUCIUTUINHBI COCTaBIsET 4 3.¢. - 144 gacoB

Ounas ¢popma od0yuennsi: Cemectp - 1 cemecTp, BU OTYETHOCTH — JK3aMeH.

Cemectp
N Bcero yacos/3aueTHbIX
Bup yue6Hoit paboTs bI
CIMHHUII




OO0mmas Tpya0eMKOCTh JTUCITUILTUHBI 144/4 144/4
KonTaktHas pabora o0ydaromuxcs ¢ 28
penoaaBaTesieM (BCero) 28

B tom uucne:

JlextinoHHbIE 3aHATHS 14 14
[IpakTrueckue 3aHATHSA 14 14
CaMocTosTenbHas padora: 80 80
CamocrosiTensHast paboTta 80 80
Ok3aMeH 36 36

3aounas ¢popma o0yuenusi: Kypce - 1 Kypc, BUI OTHeTHOCTH — JK3aMeH.

YueOHbIe

Bun yueOHoO paboThI Beero qZZE?{/;iquHHX KYPCIH
OO6mIast TPyA0EMKOCTh TACITATIINHEI 144/4 144/4
KonrakrHas pabota oOy4aromuxcs ¢ 24
MperoaBaTesieM (BCero) 24
B tom uncre:
Jlek1MoHHBIE 3aHIATHS 12 12
[IpakTryeckue 3aHATHS 12 12
CamocrosiTensHas padoTa: 84 84
CamocrosTenpHas pabora 84 84
DK3aMeH 36 36

OuHno-3a04uHas popma o0yuenusi: Cemectp - 1 ceMecTp, BUJ OTYETHOCTH — JK3aMeEH.

Cemectp
Bi1 yuc6HO# paboTs! Bcero yacoB/3aueTHBIX -
SJIMHUIL 7
OO0mmas Tpya0eMKOCTh JTUCITUILTUHBI 144/4 144/4
KonTakrHas pabora o0ydaromuxcs ¢ 28
penoaaBaTesieM (BCero) 28
B tom uucne:
JlexinoHHbIE 3aHATHS 14 14
[IpakTrueckue 3aHATHSA 14 14
CaMocTosTenbHas padora: 80 80
CamocrosiTensHast paboTta 80 80
Ok3aMeH 36 36

6. COIEP)KAHUE YYEBHOM JUCIUTIINHBI

Conepxanue NUCHUILVIMHBI, CTPYKTYPHPOBAHHOE II0 TeMaM ¢ YKa3aHHEM OTBEJCHHOI0 Ha HHX
KOJIN4eCTBA YaCcOB H BUJ0B Y4eOHbBIX 3aHATHIT

6.1. Ounas popma o0y4eHust



Ne i/t

HaumenoBanue pasaciia JUCHUTIIIIAHBI

JIeKITMOHHBIE 3aHATHSA

IIpakTuueckue
3aHATUS

CaMocrosTenbHas
paborta

Beenenue. Ananns
TOTUTUBHO-YHEPTeTUYECKOTO KOMIUIEKCa
Poccuun. Cxembl IpOIIECCOB CHOKUTAHUSA
TOILIMBA

o

XUMHUUYECKUE PEaKIIH, TPOTEKAIOIINE B
npouecce roperns. CocTaB U CTPYKTypa
TBEpAOro TormBa. Pone yrmepona xak
OCHOBHOTO 2JIEMEHTa TOPIOUEii Macchl
TOIUIMBA. XMUMHYECKOE PaBHOBECHE PEaKIUit
ropenusi. CKOpocTh U KilacCu(DUKALHS
XUMHAYECKUX PeaKIui

11

MarepuaibHBIN OaTaHC MpoIecca TOPSHUS H
TEIUIOBOM OanaHc KoTiia

11

T'openue razoBoro 1 JKUAKOTO TOIIUBA.
Pacnpoctpanenue miaMeHu B razax. 3akoH
wiomanaei. [lepememenue GppoHTa IIIaMeHH B
MOTOKE U ypaBHEHNE HOPMAJIbHOTO
pacipoCTpaHeHus IIaMEHU

12

T'openue xunKuX roprovnx TOIMB. [ opeHne
KaIlTd >KUIKOTO TOINBa. CKUraHue KUAKHX
TOIUIMB B (pakene. [openouHsle ycTpoiicTBa
JUTSL COKUTaHUS ra3a v MasyTa

12

Hpoueccm TrOpCHUA 4aCTULl TBEPAbIX TOIIJIUB.
HpOHCCC XUMHYCCKOIO pearupoBaHusa
yriepoaa, CKOpOCTb TOPCHUA yrnepozu{oﬁ
HaCTHUIIbI. Hpouecc TOpCHUS NbLIJICBUAHBIX
ToIUIMB. CoKUTaHUE erHBHOﬁ IbLIX B
MpAMOTOYHOM (baKeJ'[e

12

CixuraHne TBEpIO0ro TOIUIHBA B CIIOEBBIX U
KaMepHBIX TomnKax. [Ipomecc ropenus B
MBUICYTOJEHOM BUXPEBOM (hakele

11

UTOIro

14

14

80

JK3aMeH

36

Hroro mo aucuuninHe

144

6.2. 3aounas popma 00yUeHUs
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1 |BBenenue. Ananus
TOIUIMBHO-YHEPIeTUYECKOTO KOMILIEKCA 1 1 12

Poccun. CxeMBbI IPOTIECCOB CHKUTAHUS
TOILINBA




XUMHUYECKUE PEaKiH, TPOTEKAIOIINE B
npouecce roperns. CocTaB U CTPYKTypa
TBEpAOro TormBa. Pone yrmepona xak
OCHOBHOTO 2JIEMEHTa TOPIOUeii Macchl
TOIUIMBA. XMUMHYECKOE PaBHOBECHE PEaKIUit
ropeHusi. CKOpocTh U KiacCH(DUKALHS
XUMHAYECKUX PeaKIui

12

MarepuaibHBIN OaTaHC MpoIecca TOPSHUS ’
TEIUIOBOM OanaHc KoTiia

12

T'openue razoBoro 1 »KUAKOTO TOIIUBA.
Pacnipoctpanenue miaMeHu B ra3ax. 3akoH
wiomanaei. [lepememenue GppoHTa IIIaMeHH B
MOTOKE U ypaBHEHNE HOPMaJIbHOTO
pacipoCTpaHeHus IIaMEHU

12

T'openne xunKux roprovnx TOIUNB. [opeHne
KaIlTd >KUAKOTO TOINBa. CKUraHue KUAKIX
TOIUIMB B (pakene. [openouHsle ycTpoiicTBa
JUTSL COKUTaHUS ra3a v MasyTa

12

Hpoueccm TroOpCeHUA 4aCTULl TBEPAbIX TOIIJIUB.
HpOHCCC XUMHYCCKOIO pearupoBaHus
yriepoaa, CKOpOCTb TOPCHUA yrnepozu{oﬁ
HaCTHUIIbI. Hpouecc TOPCHUS NBbLIJICBUIHBIX
ToIUIMB. CoKUTaHUE erHBHOﬁ IbLIX B
MpAMOTOYHOM (baKeJ'[e

12

CixuraHne TBEpIO0ro TOIUIHBA B CIIOEBBIX U
KaMepHBIX TomnKax. [Ipomecc ropenus B
MBUICYTOJEHOM BUXPEBOM (hakele

12

nUTOIro

12

12

84

JK3aMeH

36

Hroro mo aucuuninHe

144

6.3. OuHo-3a04Has popma o0yueHHUsI
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1 |BBenenne. Ananus
TOTUTUBHO-YHEPTeTUYECKOTO KOMILIEKCa 5 5 1
Poccun. Cxembl IpOIIECCOB CKUTAHUS
TOTIITUBA
2 | Xumudaeckue peakiiuu, MpOTEKAIOIIIe B
nporecce roperusi. CocTtaB U CTPyKTypa
TBeproro ToruBa. Poms yrmepona kak
OCHOBHOTO 3JIEMEHTa TOPIOYEH MaCChI 2 2 11
TOIJIMBA. XUMHUYECKOE PABHOBECHE PEAKIIUNA
roperus. CKOpOCTh U Kitaccupukarus
XHMHUYECKUX peaKkiui
3 [MarepuanbHbIi 6anaHC Mporecca TOPeHUs U 5 5 1

TEIIOBOM OajlaHC KOTIIa




4 |T'opeHure ra30BOTO U KUAKOTO TOTUTUBA.
Pacnpoctpanenue miiaMeHH B ra3ax. 3akoH
wiomanaei. [lepememenue ppoHTa IIIaMeHH B 2 2 12
MOTOKE ¥ ypaBHEHNE HOPMAJILHOTO
pacmupocTpaHeHusl ITaMeHH

5 |Topenue XuaKuX roprounx Tomms. [openne
KaIlT{ >KUAKOTO TOIUTNBA. CKUraHue KUAKIX
TOIUIMB B (akene. [openouHsle ycTpoiicTBa
JUTSL COKUTaHUS ra3a v MasyTa

6 Hpoueccm TOpCHUA YaCTULl TBEPAbIX TOIIJIUB.
HpO].[CCC XUMHYCCKOIO pearupoBaHusa
yriepoaa, CKOpOCTb TOPCHUA yrﬂepOZ{HOﬁ
HaCTHUIIbI. HpOLICCC TOpCHUS NbLIJICBUAHBIX
ToIUIMB. CoKUTaHUE yFOHBHOﬁ IbLIX B
MpAMOTOYHOM (baKeJ'Ie

7 |Coxxuranue TBEPOTrO TOIUTHBA B CIIOEBBIX U
KaMepHBIX Tomkax. [Ipomecc ropeHus B 2 2 11
MBUICYTOJEHOM BUXPEBOM (hakele

HUTOIo 14 14 80

IK3aMeH 36

HToro mo pucmunInHe 144

7. ®OPMbI TEKYIIEH, ITIPOMEXYTOYHOM ATTECTAIIUA

BBenenne. AHanu3 TOIUIMBHO-3HEPreTHYECKOro Komruiekca Poccun. CxemMbl MPONECCOB  CKUTAHUS
TOIUINBA;:

- Onpoc

XuMUYecKre peaklluy, MpoTeKalre B rnpouecce ropeHus. CoctaB U CTPYKTypa TBEPAOTO TOIUIMBA. Poib
yIepoJia Kak OCHOBHOT'O 3JIEMEHTa roproueil Macchl TOIIMBA. XUMUUYECKOE PAaBHOBECUE PEaKIMi TOPEHHUS.
CxopocTh 1 KacCUpUKAIMS XUMHUECKUX PEaAKITUH:

- Onpoc

- Pemtenuie 3agau

MarepuanbHbIil 6anaHc nmpouecca ropeHus U TeIUIOBOH OanaHc KoTa:
- Pemtenue 3agau

- Onpoc

- Kontponbhas pabora

lTopenne ra30BOro M JKMAKOTO TOIUIMBA. PacmpocTpaHeHWe IUIaMEHW B Tras3ax. 3aKOH IUIOLIAJICH.
[lepemenienue GppoHTa MJIaMEHHU B IIOTOKE U ypaBHEHUE HOPMAJILHOTO PaclpOCTPAHEHUS TIAMEHHU:

- Onpoc
- Pemtenue 3agau

lopenne xuakux roproyux ToOIUIMB. [opeHue Kamau >KuAkoro TorumBa. CKUTraHue >KUIKUX TOIUIMB B
(dakene. [openodnbie yCTPONUCTBA ISl COKUTAHUS Ta3a U Ma3yTa:

- Pemenue 3amau

- Ompoc

IIpoueccel ropeHuss yacTull TBEpAbIX TOIUIMB. [Iponecc XMMUYECKOro pearupoBaHus yIIIepoJa, CKOPOCTh
ropcHusd yrﬂepO):[Hoﬁ HYaCTHUIIBI. Hpouecc TOpCHHA NBUICBUAHBIX TOIIJINMB. Cxuranue yr OJILHOM IIBUIA B
NPSMOTOYHOM (paxese:

- Ompoc

- Pemenue 3amau

Cxxuranue TBCPAOr0 TOINIMBA B CJIOCBBIX H KaMCPHBIX TOIIKAaX. Hpouecc ropcHud B IMbUICYTOJILHOM
BUXPEBOM (haxere:

- Ompoc



- Pemenue 3agau

IIpomexyTouyHas arrecTanus - JK3aMeH.

8. YueOHO-MeTOAMUYECKOE 00ecneYeHne TUCIUIINHbI

8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIHLHON Y4eOHOM JUTEPATYPbI, HEOOXOAMMOI /1151 0CBOCHUSA
AUCHUTLIUHBI

8.1.1. OcHoBHas JuTEpaTypa

AwmepxaHoB, PobepT AnekcaHapoBud. DKCIUTyaTaI|s TEMI0IHEPTETHUCCKUX YCTAHOBOK M CHCTEM : y4eO.
JUTsl BY30B 110 Hampasienuto "Arpoumkenepus’ / P. A. Amepxanos, . I1. Epomenko, E. B. Illenumanoga ;
nox pen. P. A. AmMepxanoga. - M. : Dueproatomuszaat, 2008. - 447 c.— TeKCT : HEMOCPEACTBEHHBIM.
Kpyros I. A. Termorexnuka : yue6Hoe nocodue st Bo / Kpyros I'. A., Bynrakosa P. U., Kpyrnosa E. C.
- Cankr-IlerepOypr : Jlans, 2020. - 208 c.— URL: https://e.lanbook.com/book/143117.— Pexxum nocrymna:
OBbC "JIAHB" : no noanucke.— TeKCT : AEKTPOHHBIM.

Heuaes, Banepuit Bnagumuposuy. Ternorenepupyomye yCTaHOBKH : yue0. mocoOue JUIst BBICII. arpap.
yue0. 3aBeaenuit mo HampasiaeHusM 110300 "Arpourkenepus” u 140100 "TernmosHepreTuka” : JOMYIIEHO
M-Bom cei. x03-Ba PO® / B. B. Heuaes, B. A. boukapes. - Upkytck : UpI'CXA, 2010. - 1 1. ont. Auck.— :

Teruorexnuka : yueO. 1 By3oB / B. H. Jlykanun [u ap.] ; mox pea. B. H. Jlykanuna. - M. : Beicmr. k.,
2005. - 672 c.— TekcT : HEeNOCPEACTBEHHBIH.

8.1.2. JlononHuTeEIBHAS IUTEPATypa

Nonun, Anexcanap Anekcanaposud. ['azocHabxenue : yued. s CTyAEHTOB By30B, 00yUalOIUXCs MO
HanpasieHuto "CrpoutensctBo” nmpoduins "Tennocnabkenne u Bentwanus” / A. A. Monus. - CIIO. :
Jlans, 2012. - 439 c.— TekcT : HENOCPEACTBEHHBIM.

Teopust ropeHuUst M TOTIOYHBIE YCTPOICTBA : METO. YKa3. K MPAKT. 3aHATHIM JUIs CTYJCHTOB, 00YYarOIUXCs
o HampasneHuto moarot. 13.04.01 TemnosHepreTrka v TEIIOTEXHUKA (YPOBEHb MaructTparypsl) / UpkyT.
roc. arpap. yH-T M. A. A. ExeBckoro. - Upkytck : U3n-Bo UpI'AY um. A. A. Exesckoro, 2018. - 29 c.—
URL: http://195.206.39.221/fulltext/i_029637.pdf.— : .

Jlykanun, Banentun HukonaeBud. [IpoMbITIuIeHHO-TpaHCTIOpTHAS SKOJIOTHS : y4eb. 1t By3oB / B. H.
Jlykanun, 1O. B. Tpodumenko ; mox pen. B. H. Jlykanuna. - M. : Beicur. mk., 2003. - 296 ¢.— Tekcer :
HEMOCPEICTBEHHBIN.

Heuaes, Banepuit Bnagumuposuu. Korenbnbie arperarsl. Knaccudukaius u 0003Ha4eHUS : METO/I.
ocoOue JIJIsl CTYICHTOB BBICIITUX arpapHbBIX yueO. 3aBefieHuH, oOyuaromuxcs no HanpasiaeHusM 140100
"Termosnepreruka u rerwtorexuuka" u 110300 "Arpounxenepus” / B. B. Heuaes, B. A. boukapes. -
Upkyrtck : UpI'CXA, 2011. - 1 51. ont. ACK.— : .

8.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKAIMOHHOI ceTH HTepHET, HEO0X0AUMBbIX
JJIS OCBOCHM S JUCUMIIIMHBI

1. http://techlibrary.ru/ — Texaudeckas OubIMOTEKA.

2. http://www.tehlit.ru/ — TexJIuT.py — kpynHeias OMOIu0TeKa HOPMATUBHO-TEXHUYECKOM JINTEPATYPHI.
3. http://minenergo.gov.ru — MUHHCTEPCTBO dHEpreTuku PD.

4. https://teplolib.ucoz.ru/ — 6ubGMMOTEKA TEMIIOIHEPTETHKA.

5. http://teplokot.ru/ — cailiT TerorexHuka. bonpinas Texaudeckast OnGIuoTeKa.



8.3. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Ui, HCII0JIb3yeMbIX IIPH OCYLECTBICHHH

00pa3oBaTeJbHOIO I

pouecca mo IMCHUIJINHE

HanmenoBanue mporpaMMHOI0

Ne n/mt Horosop Ne, nara, opranuzanus
o0ecrieueHus
JInueH3noHHOE MporpaMMHOE o0ecTedeHre
1 Microsoft Windows 7 Akt Ha nnepegauy npaB H-0005792 ot 08.06.2011 roga
2 Microsoft Office 2010 Akt Ha nepenauy npas H-0005792 ot 08.06.2011 rona
3 Kaspersky Business Space|AxT Ha nepenady npas H-0005792 ot 08.06.2011 rona
Security Russian Edition
CB00OOIIHO pacIpoCTpaHsIeMOe MPOTPAMMHOE 0OecIIeueHIEe
1 OIIC «Cucrema ['apanT» CBoOonHO pacnpoctpansiemoe [10
2 Adobe Acrobat Reader CBobOoano pacrpoctpansemoe [10
3 Mozilla Firefox 83.x CBoOonHO pacnpoctpansiemoe [10
4 Opera 72.x CBoboaHO pacnpoctpansiemoe 110
5 Google  Chrome 86.X|CBoOoaHO pacnpoctpansemoe [10

(Be6-Opay3ep)

9. OIIMCAHUE MATEPHUAJIbHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCIUITJIMHE

HanmenoBanue 000py10BaHHBIX
y4eOHBIX KAOMHETOB, JJAOOpaTOpuil 1
Ip. OOBEKTOB ISl TIPOBEICHHS

Y4eOHBIX 3aHATHIA

OcHoBHOe o0opynoBanue | @opma UCIIOIB30BaAHUS




Monoaexusiit, aya. 150

CrenmanusupoBaHHas
MeOeb: CTOBl YYCHUYECKHE -
15 wrt., cron npenogaBarens -
] WT., CTON KOMIIBIOTEPHBIN -
I wr, crymes - 30 mrT,
Tpubyna - 1 mmr., pgocka
MarHMTHO-MapKepHas - 1 mr.
TexHnuyeckue cpeacraa
oOy4eHwus: MyJIBTUMEINA
npoektop Optoma X302 - 1
IIT., 3KpaH IPOCKIUOHHBIN
Classic Solution Lyra E - 1
IIT., KOJOHKK Genius - 2 IIIT.
JlaGoparopHoe
obopynoBaHue:
I U3y4eHUs
Jlxoyns-Tomcona - 1 mir,
YCTaHOBKa JJs  TPOBEPKHU
3akoHa lllapns - onpenenenue

yCTaHOBKA

s dekra

TEIIOBBIX 0TEPh B
Kajopumerpe - 1 mr,
yCTaHOBKa  JJIsl  U3y4YeHUs
TeIUIonepeIaun pu
BBIHYX/ICHHOM TEUYEHUU

KHUIKOCTH B TpyOe - 1 i,
YCTaHOBKaA JJIsl UCCIIEJOBAHUS
TEII00TIaun npu
ITy3bIPEKOBOM KHUIIEHUU
KHUIKOCTH - | IT., ycTaHOBKA
IUI  OIIPENEIEHHUs TEIIOBBIX
CBONCTB TBEPABIX Tell
METOZ0M PETYISIPHOTO
pexuMa - 1 mT., ycTaHOBKa
JUIA W3y4Y€HUs IPOLECCOB BO
BJI&XHOM Bo3ayxe - | mr,
yYCTaHOBKa MJIsl OIpEJEICHUS

YIEJIBHOMU TETJIOTBI
KPUCTAJUIU3ALUU u
W3MEHEHUS DSHTPOIUHM NPHU

OXJIAXKJCHUH JKHJIKOTO OJIOBa -
1 .

VYueOHO-HAIAIHBIC TOCOOHS.
Cnucok IIO Ha kommbioTEpE:
Microsoft Windows Vista,
Microsoft Office 2007, Adobe
Acrobat Reader DC,
ApxuBarop 7-zip, bpayzep
Mozilla Firefox.

YuebHast ~ ayAuTOpHS
JUTSt MIPOBEIACHUS
3aHATHN  JIEKIIMOHHOTO
THIIA, 3aHATUH
CEeMHHApCKOTO  THIIA,
KypCOBOT'O
MIPOCKTUPOBAHUS
(BBITIOJTHEHUS
KypPCOBBIX pabor),
TPYIIIOBBIX u
WHJUBUTYAJIbHBIX
KOHCYJIbTallUM,
TEKYILET0 KOHTPOJIS U
IIPOMEKYTOYHOU
arTecTaluu.




MonoaexHsiii, aya. 245

CrenmanusupoBaHHas
MeOeb: CTOBl YYCHUYECKHE -
S WT, CTON Ipernoaasarens -
5 mwr, crymes - 16 mmr,
CTeJUI1aX KOMOWHUPOBAHHBIH -
1 mr., mkad 3akpeITeii - 4
LIT., CTOJ KOMIIBIOTEPHBIN - 2
IIT.

TexHuyeckue cpeacraa
o0y4eHus: MIEPEHOCHOM
HOYyTOYK Asus PS5VA - 1 mr,,
cucteMHbli  Omok  S775
INTEL-E2180 - 1 mr,
cucteMHblii  Omok  DNS
Extreme Core 15-2400 - 1 mT.,
MoHuTtop  Samsung  21.5
"S22A350N - 1 mt., MOHUTOD
Envision "P2271 wL - 1 it
npunrep LaserJet M1132
MFP - 1 wt., cefi¢ - 2 mr.

JlaGoparopHoe
o0opyaoBaHue: TUPOMETP
"Testo 835-T2"

(BBICOKOTEMIIEPATYPHBIN) - 2
wrT., TeroBusop "Testo 875"
- 2 IT.

Cnucok IIO Ha kommbioTEpE:
Microsoft Windows 7,
Microsoft Office 2010,
LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla
Firefox, @ Opera, = Google
Chrome.

YuebHast ~ ayAuTOpHS
JUIsl  TPyHIOBBIX H
VHAMBUYaJIbHbBIX
KOHCYJIbTallUM,
TEKYLIEro KOHTPOJISA H
IIPOMEKYTOYHOU
aTTeCTallUu.




3 Mononexusbiit, aya. 123

CrenmanusupoBaHHas
mebenb: 3am Nel: cromsl - 39
1IT., CTOJN ymioBoM — 1 mir,
CTynbsi - 63 mT. 3am No2:
CTOJNBI - 13 1WT., CTON YITIOBOM
- 1 wr, crynss - 41 wr. 3an
Ne3: crynbst -57 wT., CTOJBI -
35 mr., cron ymoBoil — 2.,
Kpymiblid cton — 1.
Texnuyeckue cpeacraa
OOy4eHHUs: KOMITBIOTEphl Ha
Oaze nporeccopa Intel
O00BbEAMHEHHBIX B JIOKAJIHHYIO
CeThb M HUMEIOIUX JOCTYI B
"Unrepuer", nocryn k bJ1,0b,
OK, Koncynprantllntoc, 9bC,
S0UC.

3an Nel: MmonuTOp Samsung -
20 wr., Mmonutop LG — 1 mrt,
CUCTEMHBIH OIOK - 3 1T,
cucteMHbIi 010k In Win - 18
wrt., npuHrep HP Lazer Jet P
2055 - 1 wr., ckanep Epson
v330 - 1 mT, KCcepokc
XEROX - 1 wr.

3an Ne2: teneBuzop Samsung
- 1 wr., monurop LG - 1 mit.,,
cucteMHblii 610k In Win - 2
LIT., CKaHep - 1 mr.

3as Ne3: moHuTOpH! Samsung
- 14 wr., monuropsr LG - 7
IIT., CACTEMHBIN 010K In Win
- 11 mrt., cucTeMHbIi OJIOK - 8
IIT., CACTEMHBIH 010K DNS —
3., npuntep HP Laser Jet
P2055 — 2, npoekrop Optoma
- 1 wT, 3xpan - 1 mr.

Cnucok IIO Ha kommbioTEpE:
Microsoft Windows 7,
Microsoft Office 2010,
LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla
Firefox, @ Opera, = Google
Chrome.

bubnuoreka,
YUTAJIbHBIC 3ajbl. IS
MPOBEACHHUS
KOHCYJBTAllUOHHBIX U
CaMOCTOSITCIIBHBIX
3aHATHH; 3aHATUH
CEMUHAPCKOTO  THIIA,
WHIWBUIyaIbHBIX
KOHCYJIbTallUM,
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KypPCOBBIX padoT).

10. PABPABOTYUKHU

Kangungat TeXHU4eCKUX HayK JloueHt

Bboukaper B. A.

(y4eHast CTENeHb) (3aHUMaeMasi IOJDKHOCTD) (mecTo paboThl)

(DVI0)

[Tporpamma paccmoTpeHa 1 onoOpeHa Ha 3aceaHny Kadeapbl SHEProoOeCIIeYCHHS U TeTUIOTEXHUKH

IIporoxon Ne 7 ot 18 mapra 2024 r.




3aB.xadenpoit /Ounpos B./1./



