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1 BBoaHas yacTh
1.1 Ilean ocBoeHUs1 y4eOHOM TMCUMILINHBI

Llenpi0 OCBOEHHUSI Y4€OHOM IUCHUIUIMHBI «Y THIIM3ALUS BBICOKOTEMIIEPATYPHBIX BTOPHYHBIX
SHEPropecypcoB MPOMBINUICHHBIX MPEANPUITUN» SBIsSETCS: (OpMHUpOBaHHE Yy OOy4arolIUXcs 3Ha-
HUH 10 CaMOCTOSTEILHOMY pEIICHHUIO 3371a4 3(()EeKTUBHOTO HUCIOIB30BAHUS YHEPIHU HA MPOMBIII-
JICHHBIX MPEANPUATHIX

1.2 MecTo yuyeOHOM qucuumidHbl B cTpykType OINOII

JucnunianHa Y TUIn3anus BBICOKOTEMITEPATyPHBIX BTOPHYHBIX SHEPrOPECYPCOB MPOMBIIIICH-
HBIX MIPEIIPUATHI OTHOCUTCS K AUCUUIUIMHAM OJIoKa «DaKyIbTaTUBHBIC AUCIUTUINHBDY.
W3yyeHne maHHOW AMCHMIUIMHBI 0a3UpYeTcss Ha OCBOCHUM CTYACHTAMH TUCHMIUINH: «Du3n-
Ka»; «TexHunueckast TepMOAMHAMUKAY.
OcBoeHne aHHOHM JUCHUIUIMHBI HEOOXOANMO ISl KaUeCTBEHHOT'O BBIITOJHEHUH BBITYCKHOM
KB (PHKAIIMOHHOHN paboTHI.
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1.3. Il.1anupyembie pe3yJibTaThl 00y4YeHUs M0 TUCHHUILINHE, COOTHECEHHBbIE C MHHAUKATOPAMU
JOCTHKeHHUS KOMIIeTeHIIHi

W3yuenne MUCHMIUIMHBI HampaBieHO Ha (popMupoBaHue NpodhecCHOHAIBHBIX KOMIIETCHIUN
(YCTaHOBJIEHHBIX CaMOCTOSTENIbHO), HEOOXOAMMBIX IJIsl pelleHHs 3afad NMpo(ecCHOHAIbHOW aes-
TEJIBHOCTU M OOECTIEYHBAIONINE JOCTH)KEHUE TUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUSI 00pa3oBaTeib-

HOM MPOTPAMMBI.

Kon [Tnaaupyemblie pe3yabTaThl O0y4eHUS
KOM-
Copnepxanue koM- | Kon u HanMeHOBaHHUE WH-
me- dopmupyembie 3HaHUS, YMEHUS U
MeTeHINH JMKATOPa JOCTHIKEHHSI
TEH- HaBBIKH
KOMITETEHITHH
1IN
1 2 3 4
[1IK-4 | Cnocoben k obecnie- | [TK—4.1 JlemoncTpupyer 3HaTh: HOPMATUBHI YACIBHBIX BEIOPO-

YEHHIO HKOJIOTHYE-
CKOI1 0€30ITacHOCTH
00BbekTOB TpodeccH-
OHAJILHOM JIESTENb-
HOCTH U pa3paboTKe
AKO3AIUTHBIX MEPO-
MPUSITUI

3HaHHE HOPMATUBOB 10
00€CIICYCHHIO DKOJI0Ye-
CKOI 0e30I1acHOCTH 00b-
EKTOB MPOPECCHOHATBHON
JIEATENHHOCTH

[1K—4.2 Pa3pabatsiBact
9KO3aIIUTHBIC MEPOIIPHSI-
TS U1 00BEKTOB Tpodec-
CHOHAJILHOM JIEITENHHOCTH

COB 3arpsI3HAIOIIUX BEIIECTB; BO3ZMOX-
HBIE BAPUAHTBI CXEM CUCTEM OYHUCTKHU
ra3a ¥ BOJbI JUIsl HOBBIX IIPOU3BOJICTB
WJIU PEKOHCTPYKLHH CYIIECTBYIOLINX
CHUCTEM OYHUCTKU B YCIIOBUSAX JCHCTBY-
IOIAX IIPOU3BOJCTB.

Ywmers: [IponsBoanTs cOOp 1 aHATN3
UCXO/IHBIX JIAHHBIX TIPH IPOCKTHPOBA-
HUH YTUJIM3alIUOHHBIX YCTAHOBOK; BbI-
Oupatb 000pYyIOBaHUE /IS YTHIH3ALHH
BTOPUYHBIX SHEPrOPECYPCOB Ha MPO-
MBIIUICHHBIX TPEANPUSITUSIX.

BrnaneTs: HaBbIKaMH U MeTO/1aMu pabo-
Tbl C HOPMATHBHBIMU U ITPAaBOBBIMU J10-
KyMEHTaMH; METOIaMU ITPOEKTUPOBa-
HUS ¥ BIOOpA CTaHIapTHOI'O TEIIO-
HHEPreTUYECKOro 000py10BaHMs Ha
OCHOBE DPHEpPreTHUecKoil 3P PeKTuBHO-
CTH..
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2. OcHOBHaA YacTh
2.1. O0beM y4eOHoi TUCHUNIMHBI 1 BHAbI Y4eOHOH padoThl
Ounas ¢popma o0ydeHus1

Buj pa6orsi Bcero yacos Cemectphbl
Ne
5
1 2 3
AyIuTOpHBIE 3aHATHS (BCEro) 32 32
B tom uncre:
Jlexmmm (JI) 16 16
[IpakTuueckue 3ansatus (113) 16 16
Cemunapsl (C) — —
JlaboparopHbie pabOTHI — —
CamocrositeabHasi padora cryaenta(CPC) (Bcero) 40 40
B ToM uucne:
N3yuenne Marepuana 1o JMTepaTypHbIM HCTOYHUKAM 16 16
[IpopaboTKa KOHCIIEKTOB JICKITHI 12 12
[ToaroroBka pedeparoB WK JOKIAIO0B 10 JAHHON TeMe 12 12
[TonroroBka k 1a00paTOpHBIM paboTaMm — —
Bun npomexyTouHoit 3auer (3) 3 3
arTecTaluu 3auer c onenkoit (30)
Dx3ameH (D)
HUTOro: 72 72
Ooumasn 4acoB
TPYA0EMKOCTh 3a4. eJUMHUI] 2 2
3aounas popma o0yueHus
Bun paéorsl Bcero yacos | CemecTpsl
Ne
9
1 2 3
AyIuTOpHBIE 3aHATHS (BCEro) 8 8
B ToM uucne:
Jlexumu (JI) 4 4
[Tpaktiueckue 3anstus (I13) 4 4
Cemunapsl (C) — —
JlaGopaTopHble paboThI — —
CamocrositeabHas padora crygenta(CPC) (Bcero) 60 60
B Tom uncrne:
N3yueHnne Marepuana no JuTepaTrypHbIM HCTOYHUKAM 24 24
[TpopaboTKa KOHCIIEKTOB JIEKIIUH 24 24
[ToaroroBka pedepaToB WM AOKIAIOB MO TAHHOW TEME 12 12
[TonroroBka Kk 1a00paTOpPHBIM paboTam — —
CamocrosiTesbHast padoTa B IEPHO NPOMEKYTOYHOM aTTeCTALUH 4 4
Bun npomexyTouHoit 3auer (3) 3 3
aTTecTaluu 3auet ¢ onenkoi (30)
Dx3ameH (D)
UTOro: 72 72
Oomasn 4acoB
TPYA0EMKOCTh 3a4. €JIUHULL 2 2




2.2. Conepxanue y4eOHOM M CHUILTHHBI (MOTYJIS)
ConeprxkaHue pa3iesioB y4eOHOW TUCIMIUIMHBI (MOJTYJIS )

Konpl nHukaropon

Ne ce- HaumenoBanue paznena Copepxanue pa3fenna B JMIaKTHUECKUX €IUHULAX
MecTpa | y4eOHOM TUCHMIUTMHBI (MOAY- AOCTIDICHIDE OM-
13) HNEeTEHINH
1 2 3 4
9 Moayas Nel. VYtunmuzamuon- | 1.1 Knaccudukanus Tonmus, ux coctaB. XapakTepUCTHKA TBEPABIX TOIUIUB (30J1b- [IK—4.2
Hble YCTPONCTBAa B IPOMBIII- | HOCTh, BJIQXHOCTb, JIETY4YHE€ BELIECTBA) XapaKTEPUCTUKA JKUAKHUX TOIUIUB (BS3-
JICHHOU TETJIO3HEPI€THUKE KOCTb, IJIOTHOCTb, 30JIbHOCTb, TEMIIEpaTypa 3acTbiBaHUS. OCHOBHBIE XapaKTepu-
CTUKH IIPUPOJHOrO Taza (MIOTHOCTh, B3PbIBAEMOCTb. TOKCUYHOCTD )
1.2 OcHOBHBIE 3aKOHOMEPHOCTH TOPEHUS. DK30-. SJHIAOTEPMUUECKHE PEAKIIUU, CKO- [1K—+4.2
pPOCTb ropeHus, 3aKOH AEUCTBYIONIMX Macc. I'opeHue TBepaoro tomnusa. Temnepa-
TYpHBIH peXUM 1pHu TopeHuu. Kunernueckne u qudy3noHHbIe 00IaCTH TOPEHHUSL.
I'openue ra3o00pa3HOro M >KUAKOrO TOIUIMBA. MexaHu3M ropeHus. MexaHusm u
XapaKTePUCTUKU TOPEHHUs KAILJIU JKUKOTO TOILIMBA.
1.3 Knaccudukarus BTOpHUHBIX d3HEpropecypcoB. Buast BOP u ciocoOs1 ux uc- [IK—4.2
10JIb30BAHUS. DKOHOMMS TOIUIMBA IIPH UCIIOIb30BAHUU TEIUIOTHI OTXOAIIMUX ra-
30B. Bropnunsle 3HEpreTHUECKUE peCypChbl TOIUIMBHO-YHEPIETHYECKOTO KOMILIEK-
ca
1.4 Mcnonb3oBaHue TEIUIOTHI OTXOIALIMX JBIMOBBIX ra3oB. KoHCTpykLns U NpuH- [IK—+4.2
LIUI IEWCTBUS KOTJIOB-YTHJIN3aTOPOB TEIJIOTHl BTOPUYHBIX SHEPTOPECYPCOB.
1.5 VTwimsannoHHble yCTpOWCTBa, Ha3HaueHue, BUAbl. lcmonws3oBaHue Temio- [IK—4.2
SHEPreTHYECKUX YCTPONUCTB IPU MPOU3BOJCTBE Hapa.
1.6 HopmupoBaHue BbIOPOCOB 3arpsi3HAIOMIMX BelecTB B atmMocgepy B PD. [ops- I[IK—+4.1
JIOK OTIpeZIeNIEHUs YIEIbHBIX BIOPOCOB 3arps3HSIONIMX BELIECTB B aTMOchepy s
JNEUCTBYIOIMX KOTEJIbHBIX YCTAaHOBOK. JleliCTBYyIONIME M NEPCIEKTUBHBIE HOpMa-
THBBI YJIEJIbHBIX BBIOpOCcOB B P®D 1 3a pydexom
9 Moayas Ne2. DddextuBHOCTh | 2.1 YpaBHeHHE TEMI0BOro 0anaHca. AHaIU3 TEMJIOBBIX MOTEPb. [IK—4.2
UCIIOJIb30BAaHUSl TEIUIOTHl BTO-
PUYHBIX YHEPIrOPECYPCOB 2.2 DQpeKTUBHOCTh MCHOIB30BAaHUS TEIJIOTH BTOPUYHBIX HHEPrOpPECYpCOB IpU [IK—4.2

IIPOU3BOJACTBC U paCIIPCACIICHUN SHCPIrUU U 3HCpl"OHOCI/ITeJ'IeI7L
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2.3 Db PexTHBHOCTD UCTIOJIB30BAHUS TEIUIOTH BTOPUYHBIX SHEPTOPECYPCOB B MPO- [IK—4.2
MBIIJIEHHOCTH.
2.4 D¢d(}EeKTUBHOCTD MCIOIB30BaHUS TEIJIOTHl BTOPUYHBIX SHEPrOPECYpCOB B CH- [IK—4.2

CTCMAX OTOIIJICHHWS, BEHTUIALIUN U TOpsAYCTO BOI[OCHaG)KeHI/ISI.




9

2.2.1. Pa3znesibl yueOHOM TMCHUILIHHBI, BUAbI Y4eOHOI 1eATeJJbHOCTH U GOPMBI KOHTPOJIS
Ounas ¢opma o0yueHus

Buabl yueOHO# qesiTeJIbHOCTH,
BKJIIOYAsl CAMOCTOSAITEIbHYIO PadoTy dopmMbI TEKYILLET0
Ne HaumenoBanme pa3jaesna CTYAEHTOB KOHTPOJISA
ceMecTpa y4eOHOH JUCHUILIHHBI (MOLYJIs1) (B yacax) ycneBaemMocTH (no
D JIP m CPC Kon- BCero Helenam cemecmpa)
TPOJIb
2 3 4 5 6 7 8 9
5 Moayab Nel. YTunuzauuoHHbIE YCTPOKWCTBA B POMBIIII- 8 - 8 20 - 36 KontponpHas padora
JICHHOM TEIJIOPHEPTEeTHUKE (10)
Moayab Ne2. DQQeKTUBHOCTh HCHOIB30BAHUS TEIIOTHI 8 — 8 20 — 36 KontponpHas padora
BTOPHYHBIX SHEPrOPECYPCOB (18)
[IpomexxyTouHas aTTectaius: 3a4et - - - - - -
HUTOroO: 16 - 16 40 - 72

3aounas popma o0yueHus

Buabl yueOHoii 1eATEJIbHOCTH,
BKJIIOYasl CAMOCTOSITEIbHYIO padoTy @®opMBbI TeKylIEr0
Ne HaumenoBanue pazaena CTY/IeHTOB KOHTPOJIS
ceMecTpa Y4eOHO# JMCIHUIIIMHBI (MOAYJIA) (B yacax) ycneBaemMocTH (no
Kon- Hedenam cemecmpa
JI JIP 113 CPC BCero P4)
TPOJib
1 2 3 4 5 6 7 8 9
9 Mopayab Nel. YTunuzanuoHHbIE YCTPOICTBA B IPOMBIII- 2 — 2 30 — 34 YCTHBIH orpoc (cobe-
JICHHOM TeIIODHEPreTHKe CE/I0BAaHUE)
Moayab Ne2. D¢ ¢hekTUBHOCTh HCHOIb30BAHUS TEIJIOTHI 2 — 2 30 — 34 YCTHBIN orpoc (cobe-
BTOPUYHBIX SHEPTrOPECYPCOB CeJI0BaHUE)
ITpomesxyTouHas arTecTanus: 3a4eT - - - - 4 4 3auer
UTOI O: 4 - 4 60 4 72




2.2.2 lIpakTHyecKue 3aHATUS
QOunas popma o0OyueHust
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Ne ce- | HammeHoBaHmue pa3jiena Beero
MecT- Y4eOHOM TUCUUIIMHBI HaumeHoBaHMe NPAKTUYECKHUX 3aHATUI 4ACOB
pa (moay.s)

5 Moayab Nel. Ytunuzanu- | [1.3.Ne 1 PacueT pa3auyHbIX COCTaBOB TOII- 2
OHHBIE YCTPOMCTBA B MPO- nuB. [lepecuer 31€MEeHTHOTO cocTaBa TOII-
MBIIUICHHOU TEIJI03Hepre- | JuB Pacuer Hu3LIeH, BBICIIEH TEMIOTHI
THUKE CropaHus JUisl pa3JIMYHbIX COCTABOB TOTIUB

I1.3.Ne 2 Pacuer Teopernueckoro oobema 2
BO3/lyXa U OOBEMOB IMPOJYKTOB CrOpaHHS
JUISL pa3fMYHbIX COCTABOB TBEPIbIX U KH]-
KHX TOILJTUB
I1.3.Ne 3 Pacyer 00beMOB IIPOYKTOB CTO- 2
paHUs TEOPETHUYECKOro o0beMa BO3ayXa
MIPY TOPEHUU ra3000pa3HbIX TOIUINB
[1.3.Ne 4 Omnpenenenue >HTaIBIUN MpPO- 2
IYKTOB CTOpaHHUs C TIOMOINBIO TaOJHII.
Pacuer »sHTanmpmus NPOAYKTOB CropaHus
MIPY HAJTMYUU PELMPKYIISIHH.
Moayab Ne2. Dddexrus- | [1.3.Ne 5 Pacuer TemoBoro Oamanca s
HOCTh HCIIOJIb30BAaHUsI TeM- | TEIJIOTEHEPUPYIOIIETO YCTPOIMCTBA MpO- 2
JIOTHl BTOPUYHBIX IHEPrope- | MBIIUICHHOTO MPEITPUSTHS
cypeos [1.3.Ne 6 Pacuer TenioBbIX NOTEPH o)
I1.3.Ne 7 Pacuer ko3¢ duiivenTa nojae3Horo
neiicreus TT'Y 4
HUTOT'O 16
3aounas popma o0yueHus
Ne
ce- HaunmenoBanue pa3saeia Beero
y4eOHOM IMCHMIINHBI HaumeHoBaHMe NPAKTHYECKHUX 3AHATHI
Mmec 4acoB
(MoayJin)
Tpa
9 | Moayas Nel. VTmimsanu- I1.3.Ne 1 Pacuer Teopernyeckoro odbema 2
OHHBIE YCTPONCTBA B MPO- BO3/lyXa M OOBEMOB MPOJIYKTOB CrOpaHUs
MBIIIEHHON TEIJI03HEepre- JUISL PA3NTUYHBIX COCTaBOB TBEPJIBIX U HKH]-
THKE KHX TOILJTUB
Moayas Ne2. Dddekrus- | [1.3.Ne 2 Pacuer TemoBoro Oamanca s
HOCTh HCIIOJIb30BaHUSI TEM- | TEIJIOTEHEPUPYIOIIET0  YCTPOMCTBA  MpPO-
JIOTHI BTOPUYHBIX DHEPrope- | MBIILIEHHOTO MPEANPUSTHS 2

CypcoB

UTOI'O
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2.2.3. J/IaGopaTopHbIii NPAKTHKYM

(HeT)

2.3. CamocToniTeIbHASI pa00Ta CTyJAeHTa

Buaws1 CPC:
QOunas popma o0yueHust
Ne ce- HaumeHnoBanue pasgesa yueOHoi Buant CPC Bcero
MecTpa JAMCHUIIMHBI (MOYJIs1) JacoB
1 2 3 4
5 Mopyas Nel. YTunuzanuoHHble N3y4yenue marepuana 1o ju- 20
YCTPOMCTBA B MPOMBIIIJICHHON TEIUIO- | T€PaTypPHBIM UCTOYHHKAM. —
SHEPreTUKe 6 u.
[IpopaboTka KOHCIIEKTOB
AeKuui. — 6 4.
[ToaroroBka pedeparoB uiu
JIOKJIa/I0B 110 JaHHOU TeMe. —
6 u.
Moayab Ne2. D¢ dextuBHOCT UCTIONG- | M3yueHune maTepuana 1o - 20
30BaHUs TEIJIOTHI BTOPUYHBIX SHEPro- | TePaTypHBIM HCTOYHHKAM. —
pecypcoB 6 u.
[IpopaboTka KOHCTIEKTOB
JEKIUH. — 6 4.
[ToaroroBka pedeparoB uiu
JOKJIa/10B 110 JaHHOU TeMe. —
6 u.
HUTOI'O uacoB B cemecTtpe: 40
3aounas popma o0yueHus
Ne ce- HaumeHnoBanue pasgesa yueOHOM Buast CPC Bcero
MecTpa AMCHUIIMHBI (MOAYJIs1) JacoB
1 2 3 4
9 Mopayas Nel. YTunuzanmoHHbIe N3yuenue marepuana mno - 30
YCTPOMCTBA B MPOMBIIIJIEHHON TEIUIO- | TepaTypHBIM UCTOYHHUKAM.
DHEPreTUKE IIpopaboTka KOHCIIEKTOB
neknuii. [TogroroBka pede-
paToB WM JTOKJIAJ0B MO JaH-
HOH TEME.
Moayab Ne2. D¢pdextuBHOCT UcTioNb- | M3yuenune maTepuana mno jau- 30
30BaHUS TEIJIOTHl BTOPUYHBIX 3HEPro- | TepaTypHbIM UCTOYHHUKAM.
pecypcoB IIpopaboTka KOHCIIEKTOB
neknuii. [Togroroska pede-
paToB WM JIOKJIAJ0B MO JaH-
HOU TEME.
HUTOI'O gacoB B cemecTpe: 60
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3. OOpa3oBaTe/ibHbIE TEXHOJIOTHHI
Ounas ¢popma o0ydeHHs

Ne Buani Oo0pa3oBarte/sibHbIE Oco0enHocTH
cemecTpa yueOHoi TeXHOJOTUH npoBeaeHust
padoThI 3aHATHH
(MHaMBHUAYAJTbHBIE/
TPyNIoBbIie)
1 2 3 4
5 Jleknuu
Jlexuuu Ne 1,2, 4,5 Jlexuus (BU3yanu3anus) ['pynimoBeie
IIpakTuyeckue 3aHATHS
[IpakTrueckue 3aHATUS Pemenue 3anau ['pynmoBeie
Nel, 3,4, 5
HHTepakTUBHBIC 3aHATUS MTPEACTABICHBI:
—8 1 — Jexuuu
— 10 9 — mpakTUYECKHE 3aHATUA
3aouHas popma oOyueHnust
Ne Buasi Oo0pa3oBaTte/ibHbIE Ocob0ennocT
ceMecTpa yueOHo TEeXHOJIOTUH NPOBeJIeHUsA
padoThbI 3aHATHH
(MHAMBHAYATbHBIE/
rpyInoBbie)
1 2 3 4
9 Jeknuu
Jlexum Ne 1 Jlexuus (BU3yanu3anus) I'pynmoseie
IIpakTHYeckue 3aHATHS
[IpakTuueckue 3aHATUS Pewenue 3anau ['pynnoBsie
Nel, 3.

I/IHTepaKTI/IBHLIe 3aHATUA TPCACTABJICHBI:

— 2 9 — JIEKIIUHA
—4 4 — IpaKTUYECKUE 3aHITUS

B HCKITIOUMTENBHBIX CIydasX MPUMEHSIETCS 3JeKTPOHHOE OOydeHHE M JTUCTaHIIMOHHbIE 00pa3oBa-
tenpHbIe TexHosornu (D0 u JIOT), Bkioyas mpoBeeHre TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 1 TIPOMEXKY-
TOYHOU arTecTaiyu. Peanmsaiys nporpaMmsl TUcHUILIMHBI ¢ ucnonb3oBanueM D0 u JIOT ocyiectsiser-
CsI IO YCMOTPEHHIO BEJTYIIIEro MPenoiaBaTess C y4eTOM TEXHUUECKHMX BO3MOXKHOCTEH 00yJaroIxcs ¢ 1c-
TOJIb30BaHUEM TPOTPAMMHBIX CPEACTB, oOecreunBatonmx npuMeHenue sementoB J0 u JIOT B UucTH-
TyTE, IIyTEM CHHXPOHHOI'O ¥ aCHHXPOHHOI'O B3aUMOJEUCTBHSL, K KOTOPBIM MOT'YT OTHOCUTBCS:

- 2JIEKTPOHHAs UHPOPMALIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYNIIOBasi TOJI0COBask KOH(pepeHuus B Meccenkepax (Sunexc.Meccenmkep, VK Teams);

- TPYNIOBOM YaT B MecceHkepax Annekc.Meccenmkep, cormansHon cetn BKonTakre;
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- oHJTaiiH BuieokoHpepentms B Aunexc. Tenemocr;
- BU/ICO3AITMCH JIEKIIMH Mearornyeckux paboTHUkoB MHCTUTYTA, pasMeIEHHbIE Ha Pa3IMiHbIX BUIEOXO-
cThHTaX (HampuMep, Ha KaHaJlaxX TNperojaBaTesieil) W/WiM oO0JauyHbIX XpaHWMINax (Hampumep, SH-

nekc.Jluck).
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4. OueHouHbIe cPeCTBA AJIsl TEKYIIEro KOHTPOJIA YCIeBaeMOCTH
U pe3yJIbTATOB OCBOCHHS Y4eOHOM TUCHHUILIMHBI (MOLYJIs1)

4.1.BI/I}1]>I KOHTPOJIA U aTTeCTAalluH, (1)0pr1 OLCHOYHBIX CPEACTB

Ounas ¢popma o0yueHust

Ne Bunapl koH- HanmenoBanue OueHouHbIe
ceMecTpa | TpoJis U at- paszzena yueOHOI cpencTaa
TecTalHH FCTIMILIHHEL ®opma KommuectBo Kou-Bo
(BK, T:T’ (Mozyns) BOIIPOCOB HE3aBHUCHMBIX
IIpAt*) U 3aJaHui BapUaHTOB
1 2 3 4 5 6
5 BK Monynb Nel. Yrtunuza- IPYIIIOBON
LIUOHHBIE YCTPOICTBA B YCTHBIN
IIPOMBILUIEHHON TEILI0- ompoc
SHEPreTHKE
5 BK Monyns Ne2.  Dddek- | rpymnmoBoi
TUBHOCTh  HCIIOJB30Ba- YCTHBIN
HUS TEIJIOTHI BTOPUYHBIX ormpoc
3HEPIropecypcoB
5 Tat Mopynb Nel. VTtunuza- | KontponbHas 3 4
LIMOHHBIE YCTPOICTBA B pabota
MPOMBILIUIEHHON TEII0-
HYHEPreTUKe
5 Tar Monyine Ne2.  Dddexk- | KonTponbras 3 4
TUBHOCTh  HCIIOJIB30Ba- pabota
HUS TEIJIOTHI BTOPUYHBIX
HHEPropeCypCoOB
3aouHas popma o0yueHnust
Konap! nn-
No Bunst nukatopoB | HaummeHoBanue OueHouHbIe
CEMECT- | KOHTPOJS | JOCTHKEHHS | paszjerna y4ueo- CpeacTBa
pa U aTTe- KOMIIETEH- HOM Dopma Koo Kon-Bo
CTaIuu 1005051 JUCITUTUTUHBI CTBO BO- He3ABHCH-
(BK, Tar, (Mozyns) IIPOCOB MBIX
[IpAT*) .
W 33JJaHUl | BapUaHTOB
1 2 3 4 5 6 7
9 TAT-1 [IK—4.1 Monaynb Nel. YCTHBIN OIIPOC
[IK-4.2 YrunuzanuoH- (cobecenona-
HBIE YCTPOMCTBA HUe)
B NIPOMBIILJIEH-
HOW TEIIOAHEP-
TETUKE
9 TAT-2 IIK—4.1 Moayns  No2. | ycTHBIN onpoc
DddexTus- (cobecenona-
HOCTh HUCIOJIb- HHUE)
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30BaHUs TEILIO-
Thl BTOPHYHBIX
SHEPropecypcoB

IIpAr 3auer 3a4yeT 38 19

4.2 IlpumepHbIe TeMbl pedepaToB

Knaccugukanus BBICOKOTEMIIEPATYPHBIX BTOPUYHBIX SHEPTOPECYPCOB.

MeTopl yTHUIIN3alUKA JJOMEHHBIX T'a30B.

MeTopl yTUIIN3aLUK KOKCOBBIX T'a30B.

Oco0eHHOCTH YTHIIM3AIIMA BTOPUYHBIX dHEpropecypcoB Ha TOILI.

MeTtobl yTUIN3allMd KOHBEPTEPHOTO ra3a B CUCTEMY I'a30IIPOBO/IOB.

Bydepnslii cOpoc KOHBEPTEPHOTO Tra3a B KOTJIBL.

Cxema HMCTIob30BaHMsI ra30B CTAJIEIUIABUIIBHBIX KOHBEPTEPOB C aKKYMYJISILIUEH TEIIOTHI Cro-
paHus B ra30TypOMHHON YCTaHOBKE

8 IlpuMeHeHne yTUIN3aMOHHBIX YCTAHOBOK B SHEPIOCUCTEME ITPOMBILIUIEHHOTO NPEAIPUATHUS.
9 OO6mas xapakTepUCTHKA YTUIU3AIMOHHBIX y CTAHOBOK.

10 Bor6op mapameTpoB napa yTUIU3alHOHHBIX YCTAHOBOK.

11 Cxembl yCTaHOBKH YTHUJIM3ALIMH TEIJIOTHI B TA30BOM TPAKTE TEXHOJOTUYECKOIO arperara

NN W=

4.3. TecTbl TeKylIero (MpoMe:KyTOYHOT0) KOHTPOJIsI
(uer)

4.4. BapuaHTbl KOHTPOJIbHBIX 3a/1aHuii (padoT)
KonTpoJsbnas padora Nel
(Mo Teme «Y THIIM3allMOHHBIE YCTPOWCTBA B MTPOMBIIIJICHHON TETIOOHEPTETUKEY)

Bapuanr 1
1. Yemy paBHa Teriotra cropanus raza cocraBom: CHy = 95,58%, C,Hg = 1,99%, CsHg = 0,03%,
C4H10 = 0,1%, C5H12 = 0,05%, N2 = 0,78%, C02 = 1,15%.

2. IIpousBecTH pacyeT TEOPETUYECKOrO M JIEHCTBUTENBHOTO pacxo/ia Bo3/lyXa Ha FOpeHue yris co-
ctaBoM C= 75%, H=5%, O =1,7% S=0.9%. N=2.3%, W=10% A=5,1% KoaddummeHT n30piTka BO3-
nyxa paseH 1,4.

3. Onpenenutb 00beM BO3AYyXa JUIsl TOPEHUSI U COCTaB MPOAYKTOB CTOPAaHUS MPHU CKUTAHUU KaMEH-
Horo yriisg CaHrapckoro MectopoxxaeHus (SIkyrus)

Bapuanr 2
1. I[TpousBecTu pacueT TEOPETUYECKOTO U JEHCTBUTEIBLHOTO pacxoja Bo3/lyXa Ha TOpEHUE Ta3a co-
CTaBOM: CH4 = 74,8%, CQH(, = 7,7%, C3H8 = 3,9%, C4H10 = 1,8%, C5H12 = 6,4%, Nz = 4,3%, COZ =
0,1%. Koadduumenrt nzdpiTka Bo3nyxa paseH 1,2.
2. Onpenenutb 00BEM CyXUX TPEXaTOMHBIX Ta30B, 00pa3yoLUMXCs IPU TOPEHUH yTiid coctaBoM C=
75%, H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. Onpenenutb 00bEM BO3AyXa AJIsl TOPEHHSI U COCTAB MPOJYKTOB CTOPaHUS IPU COKUTAHUU CEpHU-
CTOT0 Ma3yTa.

Bapmuanrt 3
1. Onpenenuth 00BEM CYXHUX TPEXATOMHBIX Ta30B, 00Pa3YIOMINXCS TTPU TOPEHHUH Tra3a COCTABOM: :
CH4 = 74,8%, C2H6 = 7,7%, C3H3 = 3,9%, C4H10 = 1,8%, C5H12 = 6,4%, N2 = 4,3%, COz = 0,1%
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2. Onpenenutb 00beM BOASHBIX MTAPOB, 00PA3YIOIIMXCS TP CropaHuu yrisi coctaBoM C= 75%,
H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.

3. Onpenenuts 00bEM BO3/AyXa 7Sl TOPEHHSI U COCTAB MPOJAYKTOB CTOPAHUS IPU CKUTAHUU TIPUPOI-
HOTO ra3a razonponoja bpsuck—Mocksa

Bapuanr 4
1. OmpenenuTh KOJMYECTBO BOISHBIX MMapoB, 00pa3ymoIIUXcsl MpH cropaHuu raza cocraBom: CHy =
74,8%, C2H6 = 7,7%, C3Hg = 3,9%, C4H10 = 1,8%, C5H12 = 6,4%, Nz = 4,3%, C02 = 0,1%
2. Onpenenuth AEWCTBUTENBHBIH 00BbEM a30Ta B MPOAYKTax cropaHus yriasi coctaBom C= 75%,
H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. OnpenenuTs TEIIOCOACPKAHUE MPOAYKTOB CTOPAHUS IIPU CKMTAHUU Ka- MeHHOro yris CaHrap-
CKOT0 MeCTOpOXaAeHUs (SIKyTus).

KonTpoabHast padora Ne2
(o Teme DPHEKTUBHOCTH HCIIOIH30BAHMSI TEIUIOTHI BTOPUYHBIX SJHEPTOPECYPCOB)

Bapuanrt 1

1. Pacxox ABIMOBBIX Ta30B Yepe3 BO3AyXOIOA0rpeBaTenb coctapmsier 8000 M°/d, TeMite-
parypa Ha Bxozxe 300 °C u Ha Bexoze 150 °C. Pacxoxn Bosayxa 6000 M>/u, HauanbHas ¥ KOHEUYHas
temmneparypsl 20 °C u 250 °C. IIpennokuTb KOMIOHOBKY TPYOHOTO IydKa BO3yXOIOJIOTPEBATEINS U
OTIPENIeNIUTh JUIMHY, IIard U KOJMYECTBO TPYO MPU CKOPOCTH JBIMOBBIX ra3oB 5...15 m/c u Bo3myxa B
MEXTpyOHOM MpocTpancTse 5...10 M/c, nuamerpe Tpyo 58/54 MM u kodpduIeHTe Terionepeaadn
30 BT/(MZK). Ornpenenutb 3KOHOMHIO TOTUIMBA TIPU OCHAIIIEHUH MTapOBOT0 KOTJIa BO3yXOMOI0TpeBa-
teneM. TemnoTBopHas CrocoOHOCTh TOIIMBa (MpUpOAHbIN Ta3) 35000 KI[)K/M3 . Pacxon Bo3nyxa Ha
ropenue 10 M/ M. BBIXOI IBIMOBBIX Ta30B 11,5 M/ M. Temneparypa MpoayKTOB CrOpaHUs NEPEL
koTenabHbIM IydykoM 1400°C. CpeaHior TEIIOEMKOCTh AbIMOBBIX T'a30B B JMANa3z0HE TeMIEpaTyp
150...300°C npursts paBuoii 1,35 k/Ix/(M° K), B xuanasone 0...1400°C — 1,6 k/Ix/( m° K), Bo3gyxa
— 1,3 kJlx/( M° K).

2. OmpenenuTs pacxo/l IPErOIIEro napa U KoJIM4ecTBO TpyO B Tperonieil kamepe anmnapa-
Ta JUId BhIApUBaHusA 36 T/4 pacTBOpa, MOCTYNUBIIETO HA pereHepalio U3 TPaBUIBHOTO OTJENICHUS
nexa. HaganpHast koHIeHTpanus pactBopa 5 %, koHeuHas 15 %. Kamepa koxyxoTpyOdaroro Tuma.
Huametp rperormx Tpy6 38x2 mm. nunHa Tpyo 4 M. Temneparypa pactBopa nepen kamepoit 100 °C,
ero temneparypa kunenusi 105 °C. Temmnepatypa HacoieHus: Bropuuynoro napa 100 °C. [TapameTpsl
rpetoniero napa 0,6 MIla u 165 °C. IlnotHocTs pacTBOpa 1,2 T/M°, Temmoemkocts 4 kJUk/(kr K), Ko-
>Q)HUIMEHTH! TEIIOOTAauN Mapa W PacTBOpa MpHHATH paBHbIMEA 5000 800 Br/(mM” K). Tommuna
ciost Hakumu 1 mm, ee terutonpoBogHocTs 1 B1/(M K). Marepuan tpy6 — cTanb ¢ TEmIONpOBOAHO-
cthio 40 B1/(M K). OueHuTh BO3MOXHYIO 3KOHOMUIO TPEIOIIET0 Mapa MpU BbIIAPUBAHUM TOTO K€
pacTBopa B IPSIMOTOYHON TPEXKOPITYCHOW BBIIAPHON YCTaHOBKE.

3. Paccuurarh muomaan NoBEpXHOCTEHN TemiooOMeHa KajaopupepoB, UCIIOJIb3YEMBbIX IS
Harpea 10 kr/c HapyxHOTro Bo3ayxa oT — 26 °C 1o + 10 °C Bo3ayxoM, yAansieMbIM U3 IIOMEILEHHs], B
CUCTEME YTUJIM3aLMU TEIJIOThHI MOCIEAHETO C KUAKOCTHO-BO3AYIIHBIMU TEIJIO0OMEHHUKAMH yTUJIU-
3aropamu (kasopudepamMu) U HUPKYIUPYIOIIUM MEXy HUIMU NTPOMEXYTOUHBIM TelJIoHOcUTeeM. B
KayecTBEe MPOMEKYTOYHOI'O TEIUIOHOCUTENS MCIoJb3yeTcsl Boja. Ee MuUHMManbHas TeMiieparypa B
cucreme +5°C, koneunas + 8 °C. Temneparyp BBITSKHOrO Bo3ayxa + 25 °C, oTHOCUTENbHAs BIlaX-
HOCTh 50 %. [TogoOpaTh cTanmapTHBIE Kagopudepsl.

Bapuanr 2
1. Paccunrath miomagp MOBEPXHOCTH TEIIOOOMEHa BO3AYXOHOAOTpEBaTeNs M3 TpyO co
CIHMpAIbHBIM HapyXHbIM opeOpenueM. Matepuan TpyO — amomunuii (A = 100 BT/(M K)); auamerp
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du/ds = 27/25 mm, nuametp opebpenust D = 75 mm, mar pedep 3 mm, cpeanssi TonmnmHa pedpa 0,3
MmM. [ToorpeBaTens BBIIOIHEH B BUJI€ IIAXMAaTHOTO Iy4yka TpyO ¢ MPOAOIbHBIM (B HAIIPaBJICHUH T10-
TOKa Bo3ayxa) marom S; = 1, 2D nonepeunsiM S, = 1D. Pacxon Bo3ayxa 10 kr/c, HadanpHas TeMIie-
patypa 20 °C, koneunas 70 °C. ['peromuii TemI0HOCUTENb — KOHACHCAT BOASHOIO Mapa U3 CUCTEMBbI
ororuieHust. HayanpHast u koHeuHast remneparypa konaencara 110 u 80 °C. Koadduuuments temno-
OTJIa4M KOHJIEHCATa M BO3ayXa([y1sl Bo3ayxa Ko UIMEHT TeMIO0TJa4l OTHECEH K MOJIHOM MoBepX-
HOCTHU C y4eTOM opeOpeHust) npuHATh paBHbiMU 5000 u 50 BT/(M2 K).

2. PaccuuTaTh TEmIOOOMEHHHUK IS HarpeBa BO3JyXa BOJOW M3 BOJOIPEHHOro KOTJA-
YTHJIM3aTOPa, YCTAHOBJICHHOTO 3a IIUKJIOHHOW neubto. HavanbHble 1 KOHEUHBIE TEMIIEPaTyphl BO3AY-
xa— 10 °C u + 15 °C, Bogsr 130 °C u 70 °C. [ToBepXHOCTh TEII000MEHA BBHIMOJHEHA B BUJIE IIaX-
MaTHOTO Iy4Ka OpeOpeHHbIX cHapyxku TpyO. [duamerp TpyO du/ds = 20/18 MM, momepedHo-
cripanbHbIX pedep D = 40 mm. Tommmua pedpa 0,3 mm. Matepuan tpy6 u pedep — cranb. Tero-
npo-BoHOCTH ctaiu AcT = 40 Bt/(Mm K). laru Tpy6 B myuke S; =S, = 1,5D. )KuBoe ceueHrne KaHAOB
JUISL IPOXO/Ia BO3AYXa B MEXTPYOHOM IIPOCTPAHCTBE MPHHSTH PAaBHBIM 2 M>. CKOPOCTB BOZBI B TPY-
6ax 1 m/c.

3. Ilpu pacyere BO3AyXOMOAOTPEBATENS B CUCTEME YTUIN3ALUU TEIJIOTHl BEHTUIISILIMOHHBIX
BBEIOPOCOB TMOTYYCHBI CICAYIONINE JaHHBIC: IUIOMAAh MOBEPXHOCTH TerioooMmena 450 M7, MPOXO/JI-
HbIE CEUYEHHUsI IO BO3AYXY 2 M2 1 110 Bozae 0,006 M2, Kakum 00pazoM HEOOXOIUMO CKOMITOHOBATh BO3-
JIyXOIOOrpeBaTeNb U3 KAIOpH(EPOB ¢ IOBEPXHOCTHIO TeroodMena 1224 M, mPOXOXHBIME ceve-
Husamu 1,045 MU 0,003 M7

Bapuant 3

1.B TomKe KOTENBHOTO arperara naponpou3BOIUTEIHLHOCTRI0 D= 5,6 KI/c c)kUTaercst yroib
¢ Hu3mel temnoToi cropanus Q°,= 13997 xJx/kr. OnpenenuTs SJKOHOMHIO TOIUIMBA B IIPOLIEHTAX,
MOJIy4aeMyI0 3a CUET MPEIBAPUTEIHLHOTO MOJOTPEBAa KOHAEHCATa B PEr€HEPATUBHBIX IOJOTPEBATE-
JSIX, €CIM M3BECTHBI TEMIIepaTypa TOIUIMBA Ha BXxojae B Tomky tr=20°C, yaenbHas TEIIOEMKOCTh
torumBa ¢,=2,1 xJ[x/(kr*K) , KIIJ xomioarperara n6p,<a: 91,5 %, naBieHHe TMEpPErpeTroro mnapa
pur=4,0 MIla, Temnepatypa neperperoro mnapa t;,= 430 °C, temneparypa kKoHaeHcata t,= 32 °C,
TeMIlepaTypa MUTATEIbHOW BOJBI MOCJE PEreHEepPaTUBHBIX TMoaorpesateneiit;= 130 °C u BenuunHa
HEIPEPBIBHON MTPOYBKH p=3%

2. Pacxon Bozbl o TpyOaM, U3 KOTOPBIX BBIIIOJHEHA MOBEPXHOCTh TEMJIOOOMEHa pa3MepoM
60 M2, 45 T1/4, ckopocth Boabl 1 m/c. [lpeanoxkuTe KOMIIOHOBKY TPYOHOTO IMydYKa KOHJIEHCATOpa
¢iiermpl, T.€. CMECH MapoB Ha BBIXOJE M3 PEeKTU(UKAMOHHONW KOJIOHHBIL. [[namerp Tpy6 22/18 Mm,
JUIHHY TpyO BBIOpaTh B mpeaenax 3...6 M. [LIOTHOCTb Iperolero mapa 2 Kr/M°, cKopocTs He 6orree 10
m/c. Jlons oOpasyromierocst KOHAeHcaTa OT HadalubHOro pacxoja napos — 0,8. Boja nmocne konneHca-
TOpa MCMOJb3YyEeTCd B MOEUYHBIX MammnHaX. OnpeaenuTh KOJUYECTBO YTUIM3UPYEMOM TEIUIOTHI B
KOHJEHCATOpE, €CIM TEMIIEpAaTypa BOJABI HAa BXOJE B MoeuHble MamMHbI 65°C, Ha BBIXOAE U3 HHUX
45°C, nmotepu TEMJIOTH B TPYOOIIPOBOJaX Meay KOHJIEHCATOPOM (JIerMbl U MOEYHON MamuHOu 5 %
II0JIE3HO MCTIOIb30BaHHON TEIUIOTHI.

3. PaccunTtaTh 3KOHOMHIO TEIIOBOM SHEPrUM B TEUEHHE OTONMUTENILHOTO CE€30HA aJMHUHMU-
CTPATUBHOTO 3[aHUs IIPU ITOHUKEHUU C ITOMOILBIO CUCTEMBI aBTOMAaTUYECKOIO PEryJINPOBaHUS TEII-
JonoTpebieHns 31aHusl, ero BHyTpeHHel temmnepatypsl ¢ 18°C no 12°C B HOUHOE BpeMsl U BBIXOJI-
Hble 1HU. PacuérHas TensoBas Harpyska 3nanus Qp=0,7 MBt. PacuéTHas TemmepaTypa Hapy>KHOTO
Bo3nyxa -27 °C. CpenHss TeMmIiepaTypa Hapy»XHOTO BO3JyXa 3a OTONHTENbHBIN mepuon -2,3 °C.
[IpoaoKUTENPHOCTh OTOMUTENBHOTO NeproAa 221 neHb. JIUTeIbHOCTh CHUKEHHUS TEIUIONnoTpede-
HUS B HOYHOE BpEMsI — 8 4acoB.
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Bapuanr 4

1. OnpenenuTh KOJIUYECTBO TEIJIOTHI, OT/IaBA€MOE YXOIAIIMMHU Ta3aMu KOTEJIbLHON 3aBO/Ia BOJASTHOMY
SKOHOMaM3epy (YyTUIN3aTOpY), IS MOJIYYSHUSI TOpSYeil BOMBI, €CIIM TEMIIepaTypa ra3oB Ha BBIXOJIE
U3 DKOHOMam3epa t' gy, 200 °C, TemImepaTypa ra3oB Ha BXOJE€ B dKOHOMaiizep t 5= 320 °C, k03 du-
IIUEHT M30BITKA BO3yXa 32 IKOHOMAW3EPOM 0O,— 1,4, cpeHsisi 00beMHas TeIIOEMKOCTh Tra30B Clpr:
1,415 KI[}K/(M3K) U pacueTHBIN Pacxo]l TOIMBa oaHOoro koraa By= 0,25 kr/c. B koTenpHOI ycTaHOB-
JIEHBI JIBa OJIMHAKOBBIX KOTJIa (M=2), paboTaMMX HA JOHEIKOM KaMEeHHOM yriie Mapku D cocraga:
CP=49,3%; HP=3,6%:S"=3%;NP=1%; OP=8,3%; A'=21,8%;W"=13%.

2. PaccuuTaTh pa3Mepsl Iperolieil MOBEPXHOCTH M PacXoj HACBIIEHHOTO BOJASIHOTO Tapa,
oOpa3yrolnierocst Ipyu BCKUTIAHUU KOHJIEHCATa M UCTIOIb3YeMOro JIisl HarpeBa 7,2 T BOJABI B aIlapare
MePUOIUYECKOro JelcTBus ¢ pybOamkoi. HavanpHas Temmneparypa Boabl 20 °C, xoneunas 80 °C.
Hasnenue napa 0,2 MIla. CooTHolmeHHe BHYTPEHHETO JUaMETpa KopIlyca ammapara u ero padodei
Beicotsl 1:2. Koodduument temmoornaun mapa npussts pasabiM 5000 Br/(m” K), Bomsr — 800
BT/(MzK). Bri6pats dopmynsl 1t pacuera kodQ(PHUIIMEHTOB TEIJIOOTAAYU MPHU 33JAHHBIX YCIOBHUIX
U TMPOBEPUTH paHee NMPUHSATHIE UX 3HAUYeHUA. PaccuumTaTh BOJOMOJOrpEBATENb, €CIU MAapOBYIO PY-
OaIky 3aMEHUTH Ha MOTPYKHOM 3MECBUK.

3. OnpenenuTs SKOHOMMIO YCJIOBHOTO TOILJIMBA MPU HCIIOJIB30BAHUU TETJIOTHI BTOPUYHBIX
SHEPropecypcoB B KOTIE - YTHIM3ATOPE 3a CUET TEIUIOTHI YXOSAIIMX Ta30B ABYX MPOMBIIIJICHHBIX
neyvei, eciy TeMIieparypa razoB Ha Beixoje u3 neueit O = 700°C, remnepaTypa Ha BbIXOJE U3 KOTJIA -
yTUIIM3aTOpa 0'=200°C, k03¢ (uLMEeHT U30bITKA BO31yXa 3a KOTJIOM - YTHIU3aTOpoM o= 1,35, pac-
YeTHBIN pacxo/]| ToIMBa AByX neudeil B,=0,036 M/c, KO3 (UIIUEHT, YIUTHIBAIONUN HECOOTBETCTBUE
peKHMMa U YHClia 4acoB pabOThI KOTJA - yTUin3aTopa u neuel, B = 1,0, koappuimeHT norepsb Terio-
ThI KOTJIA - YTHJIM3aTOpa B OKpYykaromyro cpeny¢ = 0,12, KII/I 3ameniaemoii KOTEIbHOM 1y = 0,86 1
koddunment yrunuzanuun BOP 6 = 0,76. Ileus pabotaer Ha mpupoanom rasze lllebenunckoro me-
cropoxaenus cocraBa: CH4=94,1%; C,Hs=3,1%;C3Hg=0,6%;C4H0=0,2%; CsH,=0,8%; N,=1,2%.

4.5 Bonpocsl K 3a4eTy

Ne Koapr naau-
BO- Copepxanue pasfena B JUIAKTUUECKHUX €INHULAX KaTopoB 210~
npoca CTIDKEHHS
KOMIIETEHIINH
1 2 3
1 | Knaccudukamus Tomans. ITK—4.2
2 | OCHOBHBIE XapaKTEPUCTUKU MPUPOAHOTO rasza (IIOTHOCTh, B3phIBae- [IK4.2
MOCTb, TOKCUYHOCTB).
3 | KoMnoHeHTHl Ta30BOT0 TOIUIMBA U €T0 XapaKTEPUCTUKHU (TJIOTHOCTb, [IK+4.2
KOHIEHTPAIMOHHBIE PEeJIesIbl, TOKCUYHOCTbD).
4 | CoctaB NpUPOAHBIX TOPIOYUX Ia30B. BUJIbI MECTOPOXKAEHHU. [1IK+4.2
5 | UckyccTBEHHOE Ta30BO€ TOILIMBO. ITK—4.2
6 | OCHOBHBIE 3aKOHBI TOPEHUS TOIUUIMBA NIPU YTHWIM3alUU BbicokoTeMmnepa- | [IK—4.2
TYPHBIX BTOPUYHBIX SHEPrOpeCcypCcOB NPOMBIIUIEHHBIX MPEANPHUITHH.
7 | 'opeHue ra3oBOro TOIJIMBA. I11IK—4.2
8 | llemHoii MexaHu3M ropeHus BOJAOPOJa. I[IK—4.2
9 | Pa3BuTHE M BOCIUIAMEHEHHUE TOIUIMBHO-BO3AYIIHOW CTPYH. [1IK—4.2
OO61iee ypaBHEeHHE TEIJI0BOro Oananca sl yTuin3anuoHHoi yctanoBku. | [IK—4.1
AHaiu3 NOTePhb TEIJIOTHI C YXOAAIUMMHU Ta3aMH. I1TIK4.1
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12 | Knaccudukamusi BBICOKOTEMIIEPATYPHBIX BTOPUIHBIX SHEPTOPECYPCOB. IIK—4.1

13 | Bp1Oop TemI03HEepreTuyecKoro 000pyJ0BaHUS ISl YTUIU3AUU JOMEH- [IK—+4.1
HBIX Ta30B.

14 | Bp1Oop TEmI09HEPreTUYeCcKOTro 000PYI0BAHU S A1 YTHIM3AIHH KOKCO- [IK—+4.1
BBIX I'a30B.

15 | [IpoGaemMsl npH yTUIN3ALUU BEICOKOTEMIIEPATYPHBIX BTOPUUHBIX dHEP- [IK+4.1
ropecypcoB Ha TOII.

16 | [IpoGaemMsl npu yTUIM3aLlMU KOHBEPTEPHOIO ra3a B cucreMy razonposo- | [IK—4.1
JIOB.

17 | JleficTByromue 1 epCcreKTUBHBIE HOPMATUBHI yIeNbHBIX BbIOpocoB B PO n3a | [IK—4.1
pyoexom

18 | HopmupoBaHue BEIOPOCOB 3arpsi3HAIOMKUX BelnecTB B aTMochepy B PD. IIK—4.1

19 | [lopsmok onpeneseHus yASIbHBIX BEIOPOCOB 3arpsi3HAIONINX BEIIESCTB B [IK—4.1
atMocdepy s IeHCTBYIOIUX KOTEIbHBIX YCTaHOBOK

20 | CxeMa HUCIOJB30BAHUS ra30B CTAJCIIaBUIbHBIX KOHBEPTEPOB ¢ akkymy- | [IK—4.2
JANUEH TEIIOTHl CTOPaHMs B Ta30TypOMHHOM YCTAHOBKE.

21 | [IpoGnemsbl mpu yTUIHU3AIUU BEICOKOTEMIIEPATYPHBIX BTOPUYHBIX dHEP- [1IK-4.2
TrOPECYpCOB NPOMBIILIEHHBIX NPEINPUSTHI.

22 | Dkonoruueckas 0€30MacHOCTh Ha MPOU3BOACTBE MPH yTUIU3auuu Beico- | [IK—4.2
KOTEMIIEPATYPHbIX BTOPUYHBIX 3HEPTOPECYPCOB MPOMBIIIIEHHBIX IPe-
MPUSATUN

23 | DKo3alUTHBIE MEPONIPUATHS 110 FHEPIO- U pecypcocOepexenuto Ha npo- | [IK—4.2
M3BOJICTBE.

24 | O0mas xapaKTepUCTHUKA YTHIU3AIMOHHBIX YCTAHOBOK. [IK—4.2

25 | BeiObop mapamMeTpoB napa yTUIH3AIMOHHBIX YCTAaHOBOK. I[IK—4.2

26 | CxeMbl YCTAaHOBKH B Ta30BOM TPAKTE CUCTEMbl OUMCTKH ra3a ajis HoBeix | [IK—4.2
MPOU3BOJICTB MJIM PEKOHCTPYKIIMU CYIIECTBYIOLIUX CUCTEM OUUCTKU TEX-
HOJIOTUYECKOI'0 arperara.

27 | Knaccudukamus TOTIIHNB. ITK—4.2

28 | OCHOBHBIE XapaKTEPUCTUKHU IPUPOAHOIO ras3a (II0THOCTh, B3pbIBae- [IK+4.2
MOCTb. TOKCHYHOCTB).

29 | KoOMNOHEHTHI ra30BOro TOIUIMBA U €r0 XapaKTepUCTUKH (TIOTHOCTb, [IK+4.2
KOHIEHTPAIlMOHHBIE NPEeJIeNIbl, TOKCUYHOCTb).

30 | CocTaB NpHUPOJHBIX FOPIOYMX Ta30B. Buabsl MecTOpOKIEHUN. I11IK+4.2

31 | UckyccTBEHHOE ra30BO€ TOTUIMBO. ITK—4.2

32 | OcHOBHBIE 3aKOHBI TOPEHUS TOIJINBA. [1K—+4.2

33 | MeToabl MaTeMaTUYECKOr0 aHalln3a U MOJEIUPOBaHUs roperus razosoro | [IK—4.2
TOIIMBA.

34 | llenHoOl MeXaHU3M IOpPEHUs BOJOPOAA. I11IK+4.2

35 | Pa3BuTHe 1 BoCIJIaMEHEHUE TOIUIMBHO-BO3IYITHON CTPYH. [1K—+4.2

36 | Obuiee ypaBHEHHE TEIUIOBOTO OajaHca JJisl yTHIM3allMOHHOM ycTraHoBkH. | [TK—4.2

37 | AHanu3 noTeph TEIUIOTHI C YXOJSIIIIUMU Ta3aMH. IIK—4.2

38 | KoadduuueHt nosezHoro necTBus yTUIN3aMOHHON YCTaHOBKH [1IK—+4.2
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AUCIHUTLIUHBI (MOTY/JIs1)

Ne Ne ABTOpBI I'on Hcnons3yercs Konngectso
m\n | cemecTpa u npu HK3EMILISPOB
MECTO M3YYCHHUH
U3JIaHUS pas3zenoB B Ha
oubmmoreke | kadgeape
1 2 3 4 5 7 8
1 9 A. B. bapanoB, | DHeprocOepexxeHue u SHeprodPGeKTUBHOCTS : YIeOHOE I10- 1-2 + +
K. A. 3apan- cobue URL: https://e.lanbook.com/book/319487 — Tamb6oB
TS :TI'TY, 2017. — 97 c.
2 9 I. B. Kpbuios, DHeprocOepeKeHUE B TEIJIOIHEPTETUKE U TEIIIOTEXHOJIO- 1-2 + +
C. . Crenanos. | TMU. MeToMKa SHEPTreTUYECKOTO 00CIETOBAHMS TPEIPUS-
TUW ¥ OpraHu3alui, TOTPEOSIFOIINX YHEPTOPECYPCHI :
yaeOHoe nocobue / URL:
https://e.lanbook.com/book/279086 — Canxrt-IlerepOypr :
ITI'VIIC, 2022. — 39 c.
5.2. lonoiHuTe/IbHAS JIUTEPATypa
Ne KoumnuectBo
n\n HanmenoBanue ABTOpBI I'on Hcnoansy- Ce- IK3EMILIAPOB
U MecTO ercs MecTp
U3IaHHUS npu B Ha
W3yueHun ondamo- | kadenpe
pasjesion Texe
1 3 4 5 6 7 8
4 DHueprocbepexxenue B TerodHepretuke, | H. I1. )Kykos, | Tam60B : TamOoBcKkumii
TEIUIOTEXHUKE U TEIIOTEXHOJIOTUAX : H. ®. MaitHuk | rocy1apCTBEHHBIN TEXHHU-
yueOHoe mocobue oBa YECKUN YHUBEPCUTET 1-2 9 + +
URL.: https://biblioclub.ru/index.php?pag (TT'TY), 2017. - 244 ¢
e=book&i1d=498923
5 TennomaccooOMeHHOE 000PYIOBaHHE H. A. SIaBapeB | Omck : OMckuit Tocyaap-
NpPENPUSATHIA U IPOU3BOACTB : yueOHOe CTBEHHBIN TEXHUYECKUIN 1-2 9 + +
10CO- yauBepcurer (OMI'TY),



https://e.lanbook.com/book/319487
https://e.lanbook.com/book/279086
https://biblioclub.ru/index.php?page=book&id=498923
https://biblioclub.ru/index.php?page=book&id=498923
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oue URL: https://biblioclub.ru/index.php
?page=book&id=682143

2019. - 128 c.

[ToTenmman sneprocoepexenus u ero pe- | B. A. Ymakos, | Tomck : TITY, 2015. —

aJu3alus B CEKTOpPax KOHEYHOTro Mo- H. H. Xapnos, | 388c. 12
TpeOJICHHsI SHEPTUH : ydeOHOE Imocooue I1. C. YUyGuk

URL.: https://e.Janbook.com/book/82837

N3mepenne pu3nueckux BETUYUH : I1. H. ITokoes, WkeBck : MxeBckas

yuebHoe mocobue URL: I'. M. benosa I'CXA, 2020. —42 ¢ 1-2

https://e.lanbook.com/book/158602



https://biblioclub.ru/index.php?page=book&id=682143
https://biblioclub.ru/index.php?page=book&id=682143
https://e.lanbook.com/book/82837
https://e.lanbook.com/book/158602
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5.3. IIpodeccuonabHbie 6a3bl AJaHHBIX, HH(POPMaLIMOHHBIE CTIPABOYHbIe cucTeMbl 1 UHTep-

HeT-pecypchl

HNuTepHer pecypcebl

l. Hayunas snekrponnas 6ubnmoreka eLIBRARY.RU. UnTepuer-pecype. Ycio-

BUs goctymna: http:// elibrary.ru;

2. Texuuueckas bubnuoreka. IaTepHET-pecypc. Y caoBus nocryma:

http://techlibrary.ru

3. YuuBepcurerckas oubnmoreka online. MTaTepHeT-pecypc. Y cnoBus nocrymna:

www.biblioclub.ru

4. N3narensctBo «JIaHb». DIeKTpOHHO-O0MOIMOTEUHAs cucTeMa. Y CJI0BUS JOCTY-

na: http://e.Janbook.com

5. Caiit HUMN «Pocundopmarpotex». HuTepHET-pecypc. YciaoBus 0CTyma

http://www.rosinformagrotech.ru/

6. Nudopmanmonnas cucrema 1O
https://www.rosteplo.ru
7. Kypnasr:

Kypuan «Tennosnepreruka» http://tepen.ru.

temtocHa0xkeunro  PocTemno.RU -

Kypuan «ueprerux» http://www.energetik.energy-journals.ru/index.php/EN

Kypuan «ueprocoepexxenne» https://www.abok.ru/pages.php?block=en_mag

HNudopmanuoHHble cIpaBOYHbIe CHCTEMbI U 0a3bl JAHHBIX
baza pmamnpix «ProQuest Agricultural and Environmental
http://www.gpntb.ru

HNHpopManoHHBIE TEXHOJTOTHH

Science

Collectiony» —

OnexkTpoHHas MH(pOpMalMOHHAs o0pazoBaTeibHas Cpela MHCTUTYTa OOeCleyrBaeT JIOCTYI K
y4eOHBIM IUIaHaM, pabOYUM MporpaMMaM JUCLMIUIMH (MOAYJEH), MporpaMMaM MPAaKTHK, dJEKTPOH-
HbIM y4eOHBIM M3/IaHUSAM U 3JIEKTPOHHBIM 00pa30oBaTeIbHbIM pecypcaM, yKa3aHHbIM B pabouux mpo-
rpaMMax AMCUMIUIMH (MOAYJeH), mporpaMMax NpakTHK; (JOpMHUPOBAHHE 3JIEKTPOHHOTO MOPTPOINO
o0yyJaroIerocsi, B TOM YUCJIe COXpaHEHHE ero paboT U OLIEHOK 3a 3TH paboThl. [IpexycMoTpena Bo3-
MO’KHOCTb B3aMMOJEMCTBHSI CTYJIEHTOB U IpenojaBaTesiell oCPeICTBOM TEXHOJIOTUN MO MEepPEChIIKE

U MTOJYYCHHUIO JJICKTPOHHBIX COO6H_ICHI/II7L

5.4 IlporpaMmmHoe obecnieyeHue yueOHOro npoiecca
LibreOffice.

5.5. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTeyeHus1 AJIsl CAMOCTO-

AITeJIbHOI padoThl 00y4aOIINXCH

Ne . T'ogm
Bun camocrosTensHON
m\ ABTOpBI HanmenoBanue MECTO
paboThI
i U3JaHus
IToaroroBka K JIEKITH- . K. EBT Hcnoap3oBanne TromeHcKui UHIY-
OHHBIM U IPAKTUYE- YIIEHKO BTOPHUYHBIX 9HEPrOpeCyp- CTpUAIbHBIA YHU-

CKHUM 3aHSTHUSM coB Ha KC MI' : BblltycKHas
1 KBanH(UKaIMOHHas paboTa
URL: https://biblioclub.ru/i
ndex.php?page=book&id=4
62841

BepcuteT, MHxe-
HEpPHO-
SKOHOMHYECKHI
uHCTUTYT, Kadenpa
IPOMBITIITICHHAS



http://techlibrary.ru/
http://www.biblioclub.ru/
http://www.rosinformagrotech.ru/
https://www.rosteplo.ru/
http://tepen.ru/
http://www.energetik.energy-journals.ru/index.php/EN
https://www.abok.ru/pages.php?block=en_mag
http://www.gpntb.ru/
https://biblioclub.ru/index.php?page=book&id=462841
https://biblioclub.ru/index.php?page=book&id=462841
https://biblioclub.ru/index.php?page=book&id=462841
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TEIUIODHEPTeTHKA.
— Tromens : , 2017.
-52c¢

IToaroroBka K JEKIH-
OHHBIM U MPAKTHYE-
CKHM 3aHATHAM

T. 1O. CanoBa

Aynut sHepreTuye-
CKHX yCTaHOBOK IO COCTaBY
YXOJSIIUX Ta30B : METOMIU-
yeckue ykazanus URL:
https://e.lanbook.com/book/
162781

Cankr-IleTepOypr
:CIIoT'AY, 2016.
—28¢

IloaroroBka K JIEKIIH-
OHHBIM U MPAKTHUYE-
CKHUM 3aHATUIM

C. Cremanos,
B.C

B.
H. TapUKOBA.

Hayunrle oOCHOBBEI 3HEPro-
cOepexenust : yueOHOE IO-
cobue URL:
https://e.lanbook.com/book/
325115

Upkyrck : UPHU-
TV, 2020. — 132 c.



https://e.lanbook.com/book/162781
https://e.lanbook.com/book/162781
https://e.lanbook.com/book/325115
https://e.lanbook.com/book/325115
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6. MarepuajibHO-TeXHHYECKOe o0ecriedeHne y4eOHOi JUCHUNIMHBI (MOTYJIs)

HanmenoBanue criequaiabHBIX IIOMEILEHUH U I10-
MEIIEHUH JUIsI CAMOCTOSITEIILHOM pabOThI

OcCHaIIIEHHOCTH CHEUAILHBIX TOMEIIEHUN U
MTOMEIICHUH JJI1 CAMOCTOSITEIHHOM paboThI

5-205 Aynutopus IS JEKIIMOHHBIX, CEMHUHApPCKHX,
MPAKTUYCCKUX 3aHITHIA U KOHCYJIbTAIUH.

AynuTopus Uil TEKYIIETO KOHTPOJIS M MPOMEXYTOU-
HOM aTTECTalluH.

JlaGopaTopusi TEOPETHIECKHX OCHOB TEIIOTEXHUKH.

JlaGopaTopusi HICTOYHUKOB U CHCTEM TEILJIOCHAOKEHUS
NPEINPUATHI.

347740, PocroBckast o0i1., 3epHOrpajCcKuil paiioH, T.
3epHorpan, yi. Coserckas, mom Nel5/4,

KommnekT yae6HO# Mebenn

[Tpubops! nns u3mepenus remmneparyp. [pu-
Oopbl 11 u3Mepenus aasiaeHuid. [Ipubdopsr mis
M3MEpEHUS pacxojia ra3000pa3HbIX U KUIKUX
cpen. HarpeBarenbHble puOOpHL. Y CTaHOBKA
JUTSL TAPUPOBKU poTaMeTpa. Y CTAHOBKA IS
M3MEPEHUs TEIJIOBBIX MPOILIECCOB B CUCTEME
nocTostHHOro oobema. Hs u hd- quarpamMmel
BOJSIHOTO IIapa U BJIaKHOTO BO3AyXa. YcTa-
HOBKa JJIs1 UCCJIEIOBAHUS BIUSAHUS a0COIOT-
HOTO JaBJICHHSI HA TEMIIEPATypy KUTICHHSI BO-
nel. O60pyI0OBaHMe ISl ONPEICICHUS XapaK-
TEPUCTHK BIAXHOTO Bo3ayxa. CymmibHas
YCTaHOBKA. Y CTaHOBKA JIJISl ONIPEICTICHHS KO-
s dunrenTa MoJIeKyIIpHON tuddy3un mpu
CII0)HOM MaccooOMeHe. JleMOHCTpalnoHHast
YCTaHOBKA pabOThI TypOOKOMITpECCOpa.
DKpaH AJisl IPOEKTOpa, 0CKa MEJIOBasl.
[Tocagounbix mMect 24.

2-252 YuraabHbBIH 32J1 IS CAMOCTOSITENbHON
paboTHI

347740, PocroBckas 00:., 3epHOrpajCKuii paioH,
r. 3epHorpan, yi. CoBerckas, 1om Ne28/30.

15 pabounx MecT sl CaMOCTOSATEILHON pado-
Thl , OOBEAMHEHHBIE B JIOKAJIBHYIO CETh C BHI-
XO0JIOM B ceTh Internet.

Cuctemubii 0ok Core i3 3,06 It , 2Gb,
250Gb HDD — 5 mir.

Cuctemubiii 010k Celeron J3060 1,6 I'ru, 4
Gb, 128 Gb SSD - 10 mr.

monwutop Phillips 2205— 5 mir,

MoHMTOp Samsung SyncMaster 923m - 10mT
npunrep Epson LX-1170

ITocamounwrx mect 114

2-170a OTaes1 HAyYHO-TeXHMYECKOH H COIU-
aJ1bHO-T'YMAaHUTapHOM JuTeparypbl, MBA s
CaMOCTOSITENTbHON PabOTHI.

347740, PoctroBckast 0071., 3epHOTpaJCKUA paiioH,
r. 3epHorpan, yi. Coserckas, 1oM Ne28/30.

WmeeTcst ynaneHHbI JOCTYH K 3JIEKTPOHHO-
oubanoreunon cucreme «Jlanp» u 3bC «YHu-
BepcuTeTcKas Oubimoreka onmaiHy». Benércs
MeauaTeKka — UMeeTcsl 68 AIEeKTPOHHBIX H37a-
HHUM.

Cuctemusbiii 0110k Core 13 540 3,06 It , 2Gb,
250Gb HDD — lmur.

Cuctemubii 0mox C2,81r; , 512 Mb, 160Gb
HDD — 1 mr.,

MoHuTOp Samsung 920NW- 1 mr,

monutop Phillips 2205— 1 mr,

npunrep HP LJ 1150

MOV Kyocera Taskalfa 180

[Tocagounbsix MecT 2 mIS CaMOCTOSTEIBLHOI
paboTHl , 0ObETMHEHHBIX B JIOKAJILHYIO CETh C
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HauMeHoBaHue crieiuagbHBIX ITIOMENIEHNN U O- OCHAIIEHHOCTE CIIEAAILHEIX ITOMENICHUN U
MEIEHUH I CAMOCTOSATEIbHOM paboThI MOMEIICHUH JIJIs1 CAMOCTOSATEIbHOM paboThI

BBEIXOZIOM B ceTh Internet

2-1700 D1eKTPOHHBINH YNTAJbHBIN 321 1)1 ca- Cucremubiii 610k C2,81'rn, 1 GB, 80 GB HDD

MOCTOSITEIBHOU pabOoThI — 1 .
347740, PoctoBckas 0011., 3epHorpaackuii paiiod, | Cucremusiii 6ok C2,81ri, 512 Mb, 80 GB
r. 3epHorpan, yi. Coetckas, 1om Ne28/30. HDD - 9 .

Mounutop Samsung 920NW — 10 mr.
Kommyrartop Dlink — 1 mT.

Cxanep EPSON — 1 .

ITocamounprx MecT 10 11 caMOCTOSATENLHON
paboThl , 00BETMHEHHBIX B JIOKAJIBHYIO CETh C
BBEIXOZIOM B ceTh Internet.

5-217 nomemenue i XpaHeHus: U npoduiaktu- | Crienuanu3upoBaHHas MmeOenb U 000pymoBa-
4eCKOro o0CITy>KUBaHUSI y4eOHOr0 000pYIOBaHUS. | HUE Ul XPAaHEHUS W MPOQHIAKTHIECKOTO 00-
347740, PocroBckast 00:1., 3epHOTPAJCKUIl palioH, | CIy’)KUBAaHUS Y4eOHOTO 000PYI0BaHUS

r. 3epHorpan, yn. Coerckas, 1om Nel5/4.

7.

METOAUYECKHUE YKA3ZAHUA 1JISA OBYUYAIOLIIUXCA

IO OCBOEHUIO YUYEBHOM JUCIUILIUHBI (MOJIYJIS)

Bun yueOHBIX

3aHATAN

OpraHI/I3aHI/I${ ACATCIIbBHOCTHU CTyICHTA

1

2

Jlexuun

Hamnucanne KoHCTIEKTa JEKIUMA: KPAaTKO, CXEMAaTUIHO, MTOCJIEI0BATEILHO (PUKCH-
[POBaTh OCHOBHBIC MOJIOKEHHSI, BEIBOIBI, (POPMYIUPOBKH, 0OOOIIECHHS; TOMEYaTh
BA’KHBIC MBICJIN, BBIACIATE KIIIOYCBBIC CJIOBA, TCPMUHBI. HpOBCpKa TCPMHHOB,
MOHATHI ¢ TOMOIIBIO YHIUKIONEAUN, CIIPaBOYHUKOB. OO03HAUYUTH BOIPOCHI,
TCPMHHBI, MaTCpHa, KOTOpBIﬁ BBI3BIBACT TPYAHOCTH, IOMETUTH U ONBITATHCA
HAWTH OTBET B peKOMEHAyeMoi nmuTteparype. Eciu camocToaTenbHO HE yaaeTcs
[pazo0parhCsi B MaTepHraie, He0OX0IUMO COPMYIIHPOBATH BOIIPOC U 3a7aTh Mpe-
M0/1aBaTeNI0 Ha KOHCYJIbTAIIUU.

IIpaxTrueckue
3aHATUA

[IpopaboTka paboueit mporpamMmsl, yaensisi 0co00e BHUMaHKE LEIsIM U 3a/1a4am,
CTPYKTYpE M COZIep>KaHHIO TUCHUIIHMHBL. KoHCeKTHpoBaHue nCTOYHUKOB. Pabo-
Ta C KOHCIIEKTOM J'IeKIIHfI, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, IMPO-
CMOTp PEKOMEH]IyeMOi TuTepatypsl U Ap. Penenue 3aaa4 1o aaroputmy.

Pegepar

[Touck nureparypsl ¥ cocTaBiieHue oubarorpaduu, N310KEHNE MHEHNS aBTOPOB
1 CBOETO CY)KJEHHMS 10 BHIOPAaHHOMY BOIIPOCY; U3JI0KEHHE OCHOBHBIX aCIIEKTOB
rpoOseMbl. O3HAKOMHUTBCS CO CTPYKTYpOi 1 opopmieHueM pedepara.

IloaroroBka k 3a-
4yeTy

[Ipu mOATrOTOBKE K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS Ha KOHCIIEKTHI JIEK-
L1, PEKOMEHIYEMYIO JINTEPATYPY
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