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ITACITIOPT ®OHJJA OHEHOYHbIX CPEJICTB

JTUCIUIIINHBI DT/1.04 VTuauszanus BEICOKOTEMIEPATYPHBIX BTOPUYHBIX DHEPLOPECYP-
COB IPOMBIIIIEHHBIX IPEAIPUSITHH

KonTponupyembie Ko unaukaropa HaumenoBanue
pa3aesnbl JOCTUKEHUS OLICHOYHOI'O CPEJICTBA Kon-Bo

/o o
JIUCLUATUIUHBL KOMIIETEHIIAI Y UHBIX MaTEPUAJIOB

Onucanue mnokasareine U Kpu-
TEpUEB OIICHUBAHUS CHOPMUPO-
BAaHHOCTH KOMIIETEHIIMH, OMHCa-
HHE IIKaJ OIICHUBAHUS

TunoBble KOHTPOJIBHBIE 3aJaHUS
U UHBIE MaTepuaibl, HEOOXOIu-
Mbl€ JUIsl OLIEHKM 3HAHWM, yme-
HUW, HaBBIKOB M OIBITA JIESTEIb-
[1K-4.1; HOCTH, XapaKTEPU3YIOLIUX DTallbl
[1K-4.2 (GhopMHUPOBaHKUS KOMIETEHIIUN B
mporecce OCBOSHHsSI 00pa3oBa-
TEJIBbHON IPOrpaMMBbl

B uenom

Meroanueckue MaTepUaIbl,
ONpeAEIIAIOINE IIPOLEAYPBI
OLICHUBAHUS 3HAHWH, YMEHUH,
HAaBBIKOB U OIBITA JIEATENbHOCTH,
XapaKTepU3yOIMX dTanbl  (op-
MUPOBaHUs KOMIIETCHIINH




1 ONUCAHME MOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIUM HA PA3JIMUHBIX TAITAX X
O®OPMUPOBAHUA, OITMCAHUE HIKAJ OHEHUBAHUSA

1.1 Onucanue MKaJIbI OLeHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEeH M

C(l)OpMI/IpOBaHHOCTB KOMHGTGHLII/Iﬁ MO0 JUCHUIITIMHE OLICHUBACTCA ABYMA OLICHKAMMU: «3aUTCHO», «HC 3a4YTCHO).

1.2 Onucanue noka3areJsieii 1 KpUTEepHeB OlleHHBAHUS KOMIIETEHI[HIT HA PA3JIMYHBIX 3Tanax ux GopMupoBaHus

Ko xommeren-

KpI/ITepI/II/I H IIOKa3aTCJIn OOCHUBAHUA PC3YJIbTATOB 06y‘ICHI/I5I

805051
(MHIAKATOPA Pesynbrar 00yuenus
JTOCTHKEHUS IO JUCHUIIIINHC «HE 3aUYTECHO» «3a4TECHO»
KOMIIETEHIIMH)
3HaTh: HOPMATHUBHI yJEIbHBIX BRIOpOCOB| dparMeHTapHble  3HaHUST  HOpPMATUBHBIX | CPOPMUPOBAHHBIE WM HETOJHBIC 3HAHUS
3arpsi3HSAIONIMX  BEIIECTB; BO3MOXHBIE| YACIbHBIX BBIOPOCOB 3arps3HSIONIMX Be-| HOPMATHUBHBIX YAETbHBIX BBIOPOCOB 3a-
I1IK-4 BapUaHTBl CXEM CHCTEM OYHCTKM ra3a M| IIECTB; BO3MOYKHBIE BAPUAHTHI CXEM CHUCTEM | ITPA3HSIOIINX BEIIECTB; BO3MOXKHBIE Bapu-
(TTK-4.1\ BOJBI JJI HOBBIX HNPOU3BOJACTB WJIM pE-| OUMCTKM ra3a U BOIBI JJI HOBBIX IIPOM3-| aHTHI CXEM CHUCTEM OYHMCTKUA ra3a U BOJBI
I1K-4.2) KOHCTPYKIMN CYIIECTBYIOIINX CHUCTEM | BOACTB WM PEKOHCTPYKILMU CYIIECTBYIO-| UISI HOBBIX IPOM3BOJCTB MIIM PEKOHCTPYK-

OYUCTKM B YCIOBHUSX JCHCTBYIOLIUX
MIPOU3BOJICTB

IIUX CUCTEM OUYUCTKH B YCIOBMSAX JIEHCTBY-
IOLUX MPOU3BOJCTB / OTCYTCTBUE 3HAHUMN

LA CYLIECTBYIOIIUX CHUCTEM OYHUCTKU B
YCJIOBUAX JEUCTBYIOIIUX TPOU3BOJICTB

VYmerts: [IpousBoauTs cOOp 1 aHAIHU3 HC-
XOJHBIX JIaHHBIX TNPH HPOEKTUPOBAHUHU
YTUIN3AIUOHHBIX YCTAHOBOK; BI)I6I/IpaTI)
o0opyJ0BaHuE Ul yTWIM3AlUU BTOPUY-
HBIX JHEPropecypcoB Ha IPOMBIIUICH-
HBIX MPEANPUITUSAX.

@dparMeHTapHOE YMEHUE NMPOU3BOAUTH cOOp
Y QHAJIU3 UCXOAHBIX JIAHHBIX IIPU MPOECKTH-
POBAaHMM YTUJIM3ALUOHHBIX YCTAaHOBOK; BbI-
Oupatb 00OpyIOBaHWE JUIS YTHIU3ALUH
BTOPUYHBIX SHEPropecypcoB Ha MPOMBIII-
JIEHHBIX NpeanpusaTuax / OTCYTCTBHE yMme-
HUM

B nenom ycnemHoe ymeHue Npou3BOIUTH
cOOp M aHaJIN3 UCXO/IHBIX JaHHBIX MPH MPO-
€KTUPOBAHUN YTHJIM3AI[MOHHBIX YCTAaHOBOK;
BBIOMpaTh 00OpYyJOBaHUE AN YTUIM3ALUU
BTOPUYHBIX IHEPrOPECYpPCOB Ha IMPOMBIIII-
JICHHBIX NPEATIPUATHAX

Brnaners: HaBbIKaMHu M MeTOJaMH pabo-
THI C HOPMATHBHBIMH U TIPABOBBIMH JI0-
KYMEHTAMH; METOJaMHu MPOEKTUPOBa-
HUAS W BBIOOpA CTAHIAPTHOTO TETUIO-
JHEPTEeTHYECKOro 00OpYyI0BaHUS Ha OC-
HOBE dHEpreTudecKkon 3 PEeKTUBHOCTH.

@®parMeHTapHOE TPUMEHEHNE HABBIKOB pa-
00TBI C HOPMATUBHBIMU U TIPABOBBIMH J10-
KYMEHTaMH; METOJaMU MPOECKTUPOBAHUS U
BbIOOpAa CTaHJAPTHOTO TEIUIOdHEpreTHyie-
CKOTO 000pYZOBaHUs Ha OCHOBE DHEPIeTHU-
yecko adpdextuBHOCcTH /  OTCyTCTBHE
HAaBBIKOB

B nenom ycnemHoe NpuMeHEHNE HABBIKOB
paboThl C HOPMATUBHBIMH U TNPABOBBIMU
JOKYMEHTaMH; METOIAMH IIPOEKTUPOBAHMUS
U BbpIOOpa CTaHJAPTHOTO TEIJIOIHEPreTH-
4eCKOro 00Opy0OBaHUS HA OCHOBE JHEpre-
TU4Yeckoi 3¢ HeKTUBHOCTH




6

1.3 Onucanne mKaabl OLEHUBAHUS OCBOCHUS NN CUMILIMHBI B opme 3aueTa

3HaHI/I$I, YMCHHA, HABBIKA 06yqa10merocsl 10 JUCHUIIIIMHE OLICHUBAIOTCA OLCHKAMM: «3a-
YTCHO», «HC 3a4YTCHO».

2.4 OnucaHue Noka3artejeid M KpUTepUeB OLIEHUBAHUSI KOMIIETEHIIH i
AUCHUILINHBI B (popMe 3aueTa

Ouenka Kpurepun

3auTeHO |BBIMOJIHEH YCTAHOBIICHHBIM MO JUCIHILIMHE O0BEM CaMOCTOSITENBHBIX paboT, B
mporecce OOy4eHHS WM B Xoae cobOecemoBanus (Tpu HEOOXOIMMOCTH)
MPOJEMOHCTPUPOBAHBI JIOCTATOYHO TBEPJbIC 3HAHUS Marepualia, YMCHHS U
HaBBIKH MX UCIIOJIB30BaHUS MPU PEIICHUH KOHKPETHBIX 3aJ1a4, oKa3zaHa c(hopMHu-
POBAHHOCTH COOTBETCTBYIOIINX KOMIICTCHIIUMN, MPOSIBIICHO MMOHUMAHKE CYIHOCTH
U B3aUMOCBSI3M PAcCMATPUBACMBIX MPOIECCOB M SIBJICHHUMW, JaHbl NPaBUIIBHEIC,
MOJIHBIE OTBETHI HAa OOJIBIIMHCTBO BOIPOCOB; HET IPYOBIX OIIMOOK, MPU OTBETAX
Ha OTJICJIbHBIC BOIPOCHI MOTYT OBITh JIOMYIIEHBI OTJEIbHBIC HETOYHOCTH

He 3aureHO|HE BBINONHEH YCTAHOBJICHHBIM MO JUCHUIUIMHE 00BEM CaMOCTOSITEIBHBIX padoT,
COOTBETCTBYIOIIME KOMIETEHIIMHN HE CHOPMUPOBAHBI IOJHOCTHIO UJIM YACTUYHO, B
xoJie cobeceJOBaHUs HE JIaHO OTBETa, WM JlaHbl HENpPAaBUJIbHBIE OTBETHl Ha
OOJNBIIMHCTBO  BONPOCOB, MPOJAEMOHCTPUPOBAHO HEMOHMMAaHUE CYIIHOCTU
IPEJI0AKEHHBIX BOIIPOCOB, TOMYLIEHBI I'pyOble OIIMOKH IIPU OTBETE HA BOIPOCHI
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2 TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE J1JIs1 OIEHKHW 3HAHWUI, YMEHU, HABBIKOB U OIIBITA
JAEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMS OBPA3OBATEJILHOM
IMPOI'PAMMBbI

2.1. BapnaHTbI KOHTPOJIBHBIX 3a/1aHui (PaldoT)
KonTpoabHnas padora Nel
(o Teme «Y THIIN3allMOHHBIE YCTPONWCTBA B IPOMBIIIJIEHHON TETIOHEPTETUKEY)

Bapuanrt 1
1. Yemy paBHa TemioTta cropanus raza cocraBom: CHy = 95,58%, C,He = 1,99%, CsHg = 0,03%,
C4H;0=0,1%, CsH> = 0,05%, N, = 0,78%, CO, =1,15%.

2. IIpousBecTu pacueT TEOPETUYECKOTO U AEUCTBUTEIBLHOIO Pacxoja BO3yXxa Ha TOPEHHUE YIJIsd
coctaBom C= 75%, H=5%, O =1,7% S=0.9%. N=2.3%, W=10% A=5,1% KoabdumueHr u3-
ObITKa BO31lyXa paBeH 1,4.

3. OmpenenuTs 00beM BO3yXa JAJs TOPEHUS M COCTaB MPOJYKTOB CTOPAHUS MPHU CKUTAaHUU Ka-
MeHHoro yrisi CaHrapckoro MmectopoxaeHus (JAxyrus)

Bapuant 2
1. IlpousBecTy pacyer TEOPETUUECKOTO U JeHCTBUTEIBLHOIO PACcX0/a BO3AyXa Ha TOPEHHE Tra3a
COCTaBOM: CH4 = 74,8%, C2H6 = 7,7%, C3Hg = 3,9%, C4H10 = 1,8%, C5H12 = 6,4%, Nz = 4,3%,
CO, =0,1%. Kospduuuent nzdpiTka Bo3nyxa paseH 1,2.
2. OnpenenuTb 00bEM CyXUX TPEXaTOMHBIX Fa30B, 00pa3yIOLIUXCs IPU TOPEHUU YTJI COCTAaBOM
C=175%, H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. Onpenenutb 00beM BO3yXa JUIsl TOPEHUS U COCTaB IPOAYKTOB CTOPAHUS IIPU CKUTAHUU Cep-
HHUCTOTO Ma3yTa.

Bapuanr 3
1. Onpenenuts 00BEM CYXUX TPEXaTOMHBIX Ta30B, 00Pa3yONIMXCs IPU TOPEHUH ra3a COCTaBOM:
. CH4 = 74,8%, C2H6 = 7,7%, C3Hg = 3,9%, C4H10 = 1,8%, C5H12 = 6,4%, Nz = 4,3%, COZ =
0,1%
2. OnpenenuTs 00bEM BOSHBIX MApOB, 00PA3YIONIUXCS MPU Cropanuu yriis coctaBoM C= 75%,
H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. Onpenenutb 00beM BO3yXa JIJIsl TOPEHUS U COCTaB MPOAYKTOB CTOPAHMSI IPU CKUTAHUM MTPU-
poaHOro rasa razonposoja bpsack—Mocksa

Bapuanr 4
1. OnpenenuTh KOJIMYECTBO BOJSHBIX MapoB, 0Opa3yloLIUXCs IPH CTOPAHHUU Ta3a COCTaBOM:
CH4 = 74,8%, C2H6 = 7,7%, C3Hg = 3,9%, C4H10 = 1,8%, C5H12 = 6,4%, Nz = 4,3%, COZ = 0,1%
2. OnpenenuTth AEHCTBUTENbHBIN 00BEM a30Ta B MPOJYKTaX CropaHus yris cocraBom C= 75%,
H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. OnpenenuTs TEMI0COAEP)KAHNE MPOAYKTOB CrOpaHUs MPH CKUTAHUU Ka- MeHHoro yris Cas-
rapcKkoro MecTopoxxaeHus (SAxyrus).

KonTtpoabHnas pabora Ne2
(mo TemMe DPhHEeKTUBHOCTH UCIIOJIB30BAHUS TEMIIOTH BTOPUYHBIX SHEPTOPECYPCOB)
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Bapuanr 1

1. Pacxon npIMOBBIX ra3oB 4epe3 BozayxomnogorpeBatenb coctaisier 8000 M3/‘I,
temriepatypa Ha Bxozae 300 °C u Ha Boixone 150 °C. Pacxon Boznyxa 6000 M>/d, HAYAIBHAS
koHeuHas temmepaTtypsl 20 °C u 250 °C. [IpemioXuTh KOMIIOHOBKY TPYOHOTO ITy4YKa BO3IyXO-
MOJIOTPEBATENsl M ONPENENUTh JUTMHY, MAaru ¥ KOJIUYECTBO TPYO MPU CKOPOCTH ABIMOBBIX Ta30B
5...15 m/c u Bo3myxa B MeXTpyOHOM mpocTpaHcTBe 5...10 M/c, nmamerpe Tpyo 58/54 MM 1 Ko-
s dunmente rerutonepenaun 30 BT/(MZK). Ornpenenuth SKOHOMHUIO TOIUIMBA MPU OCHAIICHUHU
MapoBOTO KOTJIa BO3AyXOIojaorpeBaTesieM. TermnoTBopHas CriocOOHOCTh TOIIMBA (TPUPOIHBIN
ra3) 35000 kJx/M". Pacxon BO3/lyXa Ha ropenue 10 M/ M. BBIXOJ IBIMOBBIX Ta30B 11,5 M/ M.
Temneparypa npoayKkToB cropanus mnepea KotelbHbIM IydkoM 1400°C. CpemgHioro TemioeMm-
KOCTb JIBIMOBBIX Ia30B B quana3one remneparyp 150...300°C npunsates paBHo# 1,35 kJx/(m° K),
B quamasore 0...1400°C — 1,6 xJIx/( m° K), Bozgyxa — 1,3 kJIx/( M K).

2. OmpenenuTb pacxo/ IPEOLIEro apa U KOJUYECTBO TPYO B Iperolleil kamepe ar-
napara JAjs BbIapuBaHus 36 T/4 pacTBOpa, MOCTYNUBILErO Ha PEreHepaluio U3 TPaBHIBHOTO
otnenenus nexa. HauanpHas koHueHTpanus pactBopa 5 %, koneunas 15 %. Kamepa koxyxo-
TpyOuaToro tuma. JImametp rperommx tpyo 38x2 mm. [nmmHa TpyO 4 M. Temmeparypa pactBopa
nepea kamepoi 100 °C, ero temmneparypa kunenust 105 °C. Temneparypa HacbhIIIIeHUS BTOPUY-
Horo nmapa 100 °C. ITapamerpsl rpetomero napa 0,6 MIla u 165 °C. [InotHocts pactBopa 1,2
/™, Termoemxocts 4 kJLK/(kr K), K03()(HUIMEHTE TEMIOOTAaYN Mapa ¥ PacTBOPA IPUHATH
paBubiMu 5000 1 800 Br/(m* K). TonumpHa clios HAKUIX 1 MM, ee TeILIonpoBoaHocTs 1 Br/(m
K). Marepuan Tpy6 — crans ¢ rerwonpoBogHocThio 40 B1/(M K). OnieHnTs BO3MOKHYIO 9KOHO-
MUIO TPEIOIIEro mapa IMpH BBIMAPUBAHUHU TOTO K€ PACTBOpPA B MPSIMOTOYHON TPEXKOPITYCHOU
BBIIIAPHOM YCTaHOBKE.

3. Paccuurarh miomiaan noBepXHOCTEH TeII000MeHa KanopudepoB, UCIIOIb3yEeMbIX
it HarpeBa 10 kr/c HapyXHOTO Bo3ayxa oT — 26 °C no + 10 °C Bo31yxoM, yaaiasieMbIM U3 I10-
MEIICHUS, B CUCTEME YTUJIM3AIUH TEIUIOTHI MOCIETHEr0 C KHUAKOCTHO-BO3AYIIHBIMU TEILI000-
MEHHUKaMHU YTHIN3aTopaMu (Kajmopudepamu) U NUPKYIUPYIOMUM MEXKITY HUMH TPOMEKYTOY-
HBIM TEIUIOHOCHUTENEeM. B KauecTBe MPOMEKYTOUHOTO TEIIOHOCUTENS MCHONb3yeTcsl Boga. Ee
MUHHUMaJIbHAs Temneparypa B cucteme +5°C, koneunas + 8 °C. TemmepaTyp BBITSKHOTO BO311Y-
xa + 25 °C, otHocutenbHas BiaxkHOCTh 50 %. [TonobpaTh crangapTHbIE Kanopudepsl.

Bapuant 2

1. PaccunTath 1iomaap MOBEpXHOCTH TEMII000MEHa BO3TyXOIO0IorpeBaTes u3 Tpyo co
CIUpPAJILHBIM HapYXHBIM opeOpeHueM. Matepuan Tpy0 — amomunuii (A = 100 B1/(M K)); aua-
MeTp du/dB = 27/25 mm, nuametp opebpenust D = 75 mm, mar pedep 3 MM, CpeaHss TOJNLIMHA
pebpa 0,3 mm. IlogorpeBaTens BBIIOJIHEH B BHUJE IIAXMAaTHOrO Iy4yka TpyO ¢ MpPOAOJIbHBIM (B
HaIlpaBJIE€HUU MO-TOKa Bo3ayxa) mwaroMm S; = 1, 2D nonepeunsiM S, = 1D. Pacxon Bo3ayxa 10
Kr/c, HayanbHas temneparypa 20 °C, koneuynas 70 °C. I'peromuii TEmIOHOCUTENh — KOHEHCAT
BOJISIHOTO T1apa U3 CUCTeMBbI oToruieHus. HauanbHas u koHeuHas Temreparypa KoHjaeHcara 110 u
80 °C. KoappuumeHTsl TennooTAauN KOHAEHCATa U BO3yXa( 11 Bo3ayxa KOd(G(ULIUEHT Tem1o-
OTJ]auu OTHECEH K IOJIHOW TMOBEPXHOCTH C y4yeToM opeOpeHus) mpuHATh paBHbIMH 5000 u 50
Br/(m* K).

2. PaccuuTarh TEII00OMEHHHUK JUIsl HarpeBa BO3AyXa BOAOH M3 BOAOTPEHHOro KOTja-
YTUIIM3aTOpa, YCTAaHOBJIEHHOTO 3a LIMKJIOHHOW mnedbto. HavanbHble 1 KOHEUHbIE TeMIIEpaTypbl
Bo3ayxa — 10 °C u + 15 °C, Boasr 130 °C u 70 °C. IloBepXxHOCTh TemI000MeHa BBITIOJIHEHA B
BU/JIE IIAXMATHOTO Iy4Ka OpeOpeHHbIX cHapyxku TpyO. Juametp Tpyd du/ds = 20/18 mm, nomne-
peuHo-cipanibHeIX pedep D = 40 mm. Tommunua pebpa 0,3 mM. Marepuan tpyo u pedbep —
ctanb. Ternonpo-BoaHocTs ctanu AcT = 40 B1/(Mm K). laru tpy6 B myuke S; =S = 1,5D. )Kusoe
CedeHHe KaHAIOB IS MPOX0JA BO3AyXa B MEKTPYOHOM MPOCTPAHCTBE HPHHATH PABHBIM 2 M~
Cxopoctb BOfbI B TpyOax 1 m/c.
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3. IIpu pacuere BO3AyXOMOAOTrpEBATEsl B CUCTEME YTUIM3AIMU TEIUIOTHl BEHTHIISAIU-
OHHBIX BBIOPOCOB IOMyUEHBI CIIEYIOIIIE JaHHbIE: MIIOMIAlh TOBEPXHOCTH TeIToo0oMeHa 450 M2,
TPOXOJIHBIC CEUCHHs 10 BO3AYXY 2 M” 1 110 Boge 0,006 M”. KakuM 06pasoM HEOGXOIMMO CKOM-
TMOHOBATh BO3AYXOMOJOIPEBATENh M3 KanmopudepoB C MOBEPXHOCTHIO TeroobMena 122,4 M2,
MpOXOAHBIMU ceueHusiMu 1,045 M1 0,003 M>?

Bapuanr 3

1.B Tomke KOTEIBHOTO arperara maponpou3BOAUTEIBHOCTEIO D= 5,6 Kr/c cxxuraercs
yroyib ¢ Husuiei remnoroit cropanus Q= 13997 xJx/kr. Onpeaeauts S5KOHOMUIO TOIUIMBA B
MPOLIEHTAX, MOJIy4aeMyI0 3a CUET MPEeABAPUTEIHHOIO MOJA0TPEBa KOHEHCATa B pereHepaTUBHBIX
MOJIOrpeBaTEIsIX, €CIM U3BECTHHI TEMIlepaTypa TOIUIMBA HAa BXojie B Tonky tr=20°C, ynenpHas
TeII0eMKOCTh ToruBa ¢,=2,1 kJx/(kr*K) , KITJ] koTnoarperara n6pKa= 91,5 %, naBiaeHue 1me-
perperoro napa pn;=4,0 Mlla, Temneparypa neperperoro napa t,;= 430 °C, remneparypa KoH-
neHcara t,= 32 °C, temmeparypa MUTATEILHOM BOJbI MOCIE PEreHEepaTUBHBIX MOAOTpEBaTE-
neift,,= 130 °C 1 BenuunHa HENpepbIBHOM NPOoAYBKU p=3%

2. Pacxon Boabl o TpyOaM, U3 KOTOPBIX BBINOJHEHA MOBEPXHOCTh TEIMJIOOOMEHA pas-
mepoMm 60 M2, 45 T1/4, ckopocTh Boabl 1 Mm/c. IlpennoxuTe KOMIOHOBKY TpyOHOTO My4YKa KOH-
neHcaropa (JIerMbl, T.€. CMECH TapOB Ha BBIXOJIC M3 PEKTU(UKAIMOHHOW KOJIOHHBL J[namerp
TpyO 22/18 MM, uHy TpyO BeIOpaTh B mpezaenax 3...6 m. [ImoTHOCTH rperoiero mapa 2 Kr/M”,
ckopocTh He 6osee 10 m/c. Jlons oOpa3yromierocsi KOHAEHCaTa OT HAYAIBHOTO pacxoja MapoB —
0,8. Bona mocne KOHAEHCATOpa MCIOIb3YeTCs B MOCUHBIX MamuHax. OnpeaenuTb KOJTH4eCTBO
YTHJIM3UPYEMON TEIJIOTHl B KOHACHCATOpE, €CIM TeMIepaTypa BOJbl Ha BXOJI€ B MOCUHBIE Ma-
bl 65°C, Ha BeIxoje U3 HUX 45°C, moTepu TEIUIOTHI B TPYOOIIPOBOAAaX MEAY KOHJIEHCATOPOM
(dermMpl 1 MOEYHOM MaITMHOM 5 % MOJE3HO UCIIOJIB30BAHHOMN TEIUIOTHI.

3. PaccunTtarh HKOHOMUIO TEIIJIOBOM SHEPTHH B TE€UEHHUE OTOMUTEIHLHOTO CE30HA aJMU-
HUCTPATUBHOT'O 3/aHMS IIPU HNOHM>KEHUH C TIOMOLIBIO CUCTEMBbI aBTOMATHYECKOTO0 PEryJIHpOBa-
HUS TETUIONOTPEeOICHUS 31aHusl, ero BHyTpeHHel Temrepatypsl ¢ 18°C o 12°C B HOUHOE BpeMs
U BBIXOJHBbIC THU. Pacu€THas TeroBas Harpy3ka 3aanus Qo=0,7 MBrt. Pacuérnas temmnepatypa
HapyxHoro Bo3ayxa -27 °C. Cpenunsisi TemrepaTypa Hapy>KHOTO BO3/1yXa 32 OTONUTENIbHBIN Ie-
puon -2,3 °C. IIpoaoiKuTenbHOCTh OTONUTENBHOTO nepuoda 221 neHp. JIMTEeIbHOCTh CHHUXKE-
HUS TETJIONOTPEOJICHUS] B HOUHOE BPEeMs — 8§ 4acoB.

Bapuanr 4

1. OnpenenuTs KOIMYECTBO TEIJIOTHI, OTAABAEMOE YXOASIIMMU ra3aMu KOTEJIbHOW 3aBOJIa BOASI-
HOMY 3KOHOMai3epy (yTUIU3aTopy), AJIs MOJy4eHUs ropsiueid Bobl, €CIIM TeMIlepaTypa ra3oB Ha
BBIXOJIE M3 3KOHOMaM3epa t'y,x 200 °C, Temmeparypa ra3oB Ha BXOJe B SKOHOMaiizep t y= 320
°C, k03¢ GUIMeHT W30BITKA BO3/IyXa 33 IKOHOMAN3EpOM O,— 1,4, cpenHsst oObeMHasi TEII0eM-
KOCTb I'a30B Clpr= 1,415 xJIx/(M"K) 1 pacueTHBIN pacxo TOIUIMBa 0JHOro koraa B,= 0,25 kr/c.
B korenbHON ycTaHOBJEHBI JBa OJMHAKOBBIX KOTJIA (M=2), paboTarolmMX Ha JOHEHIKOM KaMEeH-
HOM yrme Mapku D cocraBa:  CP=49,3%; HP=3,6%:S"=3%:NP=1%; OP=8,3%;
A"=21,8%;W"=13%.

2. PaccunTaTh pazMepbl rperomiell MOBEPXHOCTH M PACXOJ HACHIIIEHHOTO BOJSIHOTO Ma-
pa, oOpasyrolierocs Mpu BCKUIIAHUU KOHJEHCATa M MCIIOJIb3YeMOTro JUlsl HarpeBa 7,2 T BOJABI B
anmapare nepuoaudeckoro aeictus ¢ pyodamkoi. Hauanbaas temnepartypa Boast 20 °C, ko-
HeyHas 80 °C. JlaBnenue napa 0,2 MIla. CooTHOIIEHHE BHYTPEHHETO JUaMeETpa KopIyca amnmna-
pata u ero paboueil BeicoThl 1:2. Koadduuuenr remnooraaun mapa npuHATh paBHbIM 5000
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2 2
Bt/(m” K), Bomber — 800 Bt/(M“K). Beiopats Gopmysst 1ist pacueta Ko3QGUITUEHTOB TEILIOOTAa-
YW MPH 3aJJaHHBIX YCJIOBUSX M MIPOBEPUTH paHee MPUHATHIC UX 3HaYeHUs1. Paccunrars BOOMO0-
rpeBareib, €CIH MapoBYI0 PyOaIiKy 3aMEHUTh Ha TIOTPYKHOW 3MECBHK.

3. OnpenenuTh 3KOHOMHIO YCIOBHOTO TOILJIMBA MPH MCIOIb30BAHUH TEILUIOTHI BTOPUY-
HBIX SHEPrOpecypcoB B KOTJIE - YTUIM3ATOPE 3a CUET TEIJIOThI YXOAAIIUX I'a30B ABYX MPOMBIIII-
JICHHBIX TI€YeH, €M TeMIleparypa ra3oB Ha Bbixoze u3 nedeir O = 700°C, remnepaTypa Ha BbI-
XO0JI€ U3 KOTJIa - YTUJIM3aTopa 6'=200°C, kod(ppuimeHT n30bITKAa BO3AyXa 32 KOTJIOM - YTHIIM3a-
TOpOoM o= 1,35, pacueTHblil pacxox TomauBa AByX neuei B,=0,036 M°/c, KOO PUIHEHT, YIUTHI-
BaIOI[MIl HECOOTBETCTBHE PEKHUMA U YHCIIa YaCOB pabOThI KOTJA - YTHIM3aTopa u neueld, = 1,0,
KOA((UIMEHT MOTEPh TEIUIOTHI KOTJIA - YTHIM3aTOpa B OKpyxatomryto cpeny¢ = 0,12, KITJI 3a-
MeIaeMoi KOTENbHOU Ny = 0,86 1 koapduuuent yrunusauuu BOP 6 = 0,76. Ileus paboTaer Ha
MIPUPOTHOM rase IllebenuacKoro MECTOPOKICHUS coCTaBa: CH4=94,1%:;
CyHe=3,1%;C3H3=0,6%;C4H0=0,2%; CsH,=0,8%; N»>=1,2%.

2.2 Bonpocsl K 3a4eTy

Ne Konpr nunu-
BO- KaTOpOB J0-
po- Copepxanue pa3aena B JUIaKTHUECKUX €IUHULAX CTIBKCH

ca KOMIIETEHIINN

1 2 3

1 Knaccudukamus Tomims. 11IK4.2

2 | OcHOBHBIE XapaKTEPUCTUKHU IPUPOIAHOIO rasza (IJI0THOCTh, B3pbiBae- | [IK—4.2
MOCTb, TOKCHUYHOCTb).

3 | KoMIOHEHTHI Ta30BOT0 TOIUIMBA U €70 XapaKTEPUCTUKHU (MIIOTHOCTb, [IK+4.2
KOHIIEHTPAallMOHHbIE Pe/esibl, TOKCUUHOCTbD).

4 | CocTaB NpuUpOAHBIX TOPIOYUX Ta30B. BUbl MECTOPOXACHUN. [1IK-4.2

5 | UckyccTBEeHHOE ra30BO€ TOTJIMBO. ITK—4.2

6 | OcHOBHBIE 3aKOHBI TOPEHHUS TOIIMBA NIPU yTUIN3aLKUU BeicokoTemne- | [IK—4.2
pPaTypHBIX BTOPUYHBIX SHEPTOPECYPCOB MPOMBIIITIEHHBIX MPEANPH -
THUH.

7 | 'openue razoBoro TOMJIMBA. ITK—4.2

8 | llenHO# MeXaHM3M rOpeHHUsl BOJOPOJA. I[IK—4.2

9 | Pa3zBuTHe u BoCcnJlaMeHEHHE TOIIMBHO-BO3YIIIHON CTPYH. [1K—+4.2

10 | Ob6miee ypaBHEeHHE TEIUIOBOTO OanaHca sl YTHIM3AIMOHHON ycTa- [IK—4.1
HOBKH.

11 | AHaiu3 noTephb TEMJIOTHI C YXOAAIIMMU ra3aMu. [IK—+4.1

12 | Knaccudukamnus BbICOKOTEMIIEpATYPHBIX BTOPUUHBIX YHEPropecyp- [IK—4.1
COB.

13 | BeiOop TemnosHepreTH4eckoro 000pyA0BaHUs AJIsl yTHIM3AUHU J10- I[IK—4.1

MCHHBIX I'a30B.

14 | BeiOop TemnosHepreTHYecKoro 000pyaAoBaHus s yTuiauszanuu kok- | [IK—4.1
COBBIX I'a30B.

15 | IIpo6nembl mpH yTHIM3ALUU BICOKOTEMIIEPATYPHBIX BTOPUUYHBIX [IK—+4.1
sHepropecypcoB Ha TOILI.

16 | IIpoGiembl IpH yTHIM3AIUU KOHBEPTEPHOTO ra3a B CUCTEMY ra3o- [IK—+4.1
MPOBOJIOB.

17 | HelicTBytomIue U NEePCIEeKTUBHBIE HOPMATUBBI YAETbHBIX BbIOpocoB B PO | TIK—4.1
U 32 pyOe:xoM

18 | HopmupoBanue BIOPOCOB 3arpsi3HSIONINX BEIIECTB B aTMOC(hEPY B ITIK—4.1
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PO.

19 | Iopsook ompeneneHus yaenbHBIX BBIOpOCOB 3arpsi3Hsaomux Bemects | [IK—4.1
B aTMocdepy A1 NeHCTBYIOUUX KOTEIbHBIX YCTaHOBOK

20 | Cxema ucnoab30BaHMA Ta30B CTAJICIIABUIIBHBIX KOHBEPTEPOB C aK- [1K—4.2
KYMYJISIITUEH TETIOTHI CTOPAaHUs B Ta30TYPOMHHOUN YCTaHOBKE.

21 | [IpoGneMsbl Ipy yTUIU3AIUN BRICOKOTEMIIEPATYPHBIX BTOPHUUHBIX [1K—4.2
HAHEPTrOPECYPCOB MPOMBIILICHHBIX TPEIMPUIATHH.

22 | Dkonoruyeckas 0€30MacHOCTh Ha MPOU3BOJICTBE MPH yTUIH3AIHT [1K—4.2
BBICOKOTEMIIEPATYPHBIX BTOPUUYHBIX SHEPTrOPECYPCOB MPOMBIIIIIEH-
HBIX NPEeANPUATHI

23 | DKO3amMUTHBIE MEPOTIPHUATHUS IO FHEPTO- U PECypcocOEepEKeHHUIO Ha [IK+4.2
MPOU3BOJICTBE.

24 | O0Omas xapakTepUCTHKA YTUIU3AIMOHHBIX YCTaHOBOK. I1K—4.2

25 | BeiOop napaMeTpoB mapa yTHIH3aIMOHHBIX YCTAHOBOK. [1IK+4.2

26 | CxeMbl yCTaHOBKH B Ta30BOM TPaKT€ CHCTEMBI OYHUCTKHU Ta3a ais Ho- | [IK—4.2
BBIX IPOU3BOJCTB HJIM PEKOHCTPYKIMHU CYIIECTBYIOUIUX CUCTEM
OYHMCTKU TEXHOJOTHYECKOTO arperara.

27 | Knaccudukanus TOMIUB. [IK—4.2

28 | OCHOBHBIE XapaKTePUCTUKU MPUPOAHOTO ra3a (II0THOCTh, B3pbiBae- | [IK—4.2
MOCTb. TOKCHYHOCTB).

29 | KoMIOHEHTHI Ta30BOTO TOIUIMBA U €r0 XapaKTePUCTUKHU (TIIOTHOCTb, [1IK—4.2
KOHILIEHTPAIIMOHHBIE MPEAEIbl, TOKCUYHOCTb).

30 | CocTaB NpUPOIHBIX TOPIOYUX ra30B. Buabsl MeCTOPOXKIECHUN. [1IK-4.2

31 | MckyccTBeHHOE ra30BO€ TOILIMBO. [IK—4.2

32 | OCHOBHBIE 3aKOHBI TOPEHUS TOIIUBA. [1IK+4.2

33 | MeToabl MaTEeMaTUUYECKOTO aHallu3a U MOJEIMPOBaHus ropeHus razo- | [IK—4.2
BOT'0O TOILJIMBA.

34 | llenHO¥M MeXaHW3M TOPEHHUS BOJIOPOAA. 11IK-4.2

35 | Pa3BuTHe M BOCIIIaMEHEHHUE TOMJIMBHO-BO3AYIIHON CTPYH. [1K—+4.2

36 | OGuiee ypaBHEHHE TEMJIOBOI0 OanaHca sl yTUIN3allMOHHOHN ycTa- [IK+4.2
HOBKH.

37 | AHanu3 NOTeph TEIJIOTHI C YXOASIMKNMH Ta3aMu. ITK—4.2

38 | Kospdunment none3noro AeicTBUS yTUIU3AIMMOHHON YCTaHOBKHU I1K—4.2
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3 METOANWYECKHE MATEPHUAJIBL, OITPEJNEJIAIOIMHAE MPOLELYPbI
OLEHUBAHWA 3HAHUHW, YMEHNH, HABBIKOB U OIIBITA JESITEJIBHOCTH,
XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUA

1. ITonoxxeHue o0 TEKyIIeM KOHTPOJIE U MPOMEKYTOUYHON aTTeCTAllMN O0yYaroIUXCsl, OCBau-
BarOIMX 00pa3oBaTelbHBIE TMPOrPAMMbI BBICIIETO OOpa30BaHMs — IMPOTPaMMBbl OakajaBpHara,
MIpOrpaMMBbI crienuaauTeTa, mporpamMMbl Maructparypbl CMK-I11-02.01-04-21 / pa3pa6. T.A. Jla-
muHa. — 3epHorpana: AsoBo-UepHoMopckuil nHkeHepHbl MHCTUTYT DPI'BOY BO [lonckoit
'AY,2021.-15c.

2. Pabouas nporpamma mucturuirnabel @T/[.04 YTunuszanus BBICOKOTEMIIEPATYPHBIX BTO-
PHUYHBIX SHEPTrOPECypPCOB MPOMBILIUICHHBIX MpeanpusaTuii / pazpad. C.B. [Tanuenko — 3epHorpan:
A3zoBo-YepHomopckuii nHxkeHepHblid uHCTUTYT @I'BOY BO Jlonckoii 'AY, 2024. - 21 c.

3. IlonoxeHue 0 MPOBEACHUH TEKYILEr0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTauu ooyyda-
IOIIMXCS C MPUMEHEHHEM JIEKTPOHHOTO OOYUYEHHsI, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
JIOTUH B YCIIOBHUSIX YCHUJICHHMSI CaHUTapHO-3nujeMuosiorndeckux meponpusatuii. CMK-I1-02.01-
02-23/ pazpab. T.A. Jlammua. — 3epHorpaa: A30Bo-UEepHOMOPCKHI WH)XEHEPHBI WHCTUTYT
®dI'bOY BO Jlonckoit I'AY, 2023. — 8 c.



