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[Tpu pa3paboTke paboueii mporpaMMbl Y4eOHON TUCIUTIIIUNHBI B OCHOBY TIOJIOKCHBI:

1. ®I'OC BO — 6akanaBpuart o HampasieHuto noarotoBku 13.03.01 TermosnepreTuka u TEIIOTEX-
HUKa, YTBEpKIEHHBIN npuKa3zoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparyu ot
«28» depans 2018 . [Ipukaz Ne 143.

2. Y4eOHbli 1U1aH 10 NpopuiIo NOArOTOBKU «DHeproodecneyeHue npeanpusaTiiDy (roa Hadana noj-
rotoBku 2026), omobpeH Y4€HbIM coBeTOM A30BO-UepHOMOPCKOTO HHKEHEPHOTO HHCTUTYTa
®I'BOY BO Houckoii 'AY

[Tpotokon Ne 6 or« 12 » deBpans 2026 .

Pabouass mporpamma y4eOHOW AWCHMUILIUHBI «YTHUIH3AIMS BBICOKOTEMIIEPATYPHBIX BTOPUYHBIX
SHEPTrOpPECYpPCOB MPOMBIIIUICHHBIX IPEANPUATHI» 0100peHa Ha 3acenannu kadeapsl 230 u OM
[IpoTtokon Ne 8 ot « 19 » MapTa 2026 T.

3aBenyromnuii kageapoit
K.T.H., TOUEHT IL.B. I'ynsaes

Pabouas nporpamma yueOHON AUCHUILINHBI « Y TUIM3ALHS BBICOKOTEMIIEPATYPHBIX BTOPUUHBIX
SHEPropecypcoB MPOMBIIIIEHHBIX TPEANPUITUI» PEKOMEHI0BaHA K UCIOJIB30BAHUIO B Y4€OHOM
IpoLecce Ha 3aceJaHu MeToinuecKoil KoMuccuu 1o HanpasiieHuto moarotoBku 13.03.01 u
13.04.01 «TemnosHepreTuka v TEIIOTEXHUKA» IHEPTETUUYECKOTO (PaKyIbTeTa

[Tporokon Ne 5 or« 27 » wMapta 2026 T.

[Tpencenarens METOAMYECKON KOMUCCUH
K.T.H., TOLIEHT Kadeapsl « IKCIUTyaTalysi 3HEPreTHUecKoro 000py10BaHus
U DJICKTPUYCCKUE MAIIMHBD» M.C. Jlem4eHKO

Pa3paborunku:
K.T.H. C.B. Ilanuenko
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1 Bsoanast yacThb
1.1 Hean ocBoeHusi y4eOHON TUCUMIIIMHBI

Ilenpto OCBOEHUS y4e€OHOM IUCLMIUIMHBI «YTHIIM3aLUs BBICOKOTEMIIEPATYpPHBIX BTOPHUYHBIX
HHEPTOPECYPCOB MPOMBIIUICHHBIX MPEANPHUITUIY SBISCTCS: (OPMUPOBAHUE Yy OOyYaromuXcs 3Ha-
HUI M0 CaMOCTOSATENILHOMY PELICHUIO 337a4 3()()EeKTUBHOIO UCIOJIb30BAHUS YHEPIMU HA IMPOMBILI-
JICHHBIX NPEAIPUITUAX

1.2 MecTo yueOHOM nucuniuinabl B cTpykrype OIIOII

Juctummaa Y TUiar3aius BEICOKOTEMIIEPATYPHBIX BTOPHYHBIX SHEPTOPEeCypCOB MPOMBIIIIICH-
HBIX MPEINPUATHI OTHOCUTCS K JUCHUIUIMHAM OJioKa « DaKyIbTaTUBHBIC AUCITUTUINHBD.
N3ydenne naHHOW TUCHHUIUIMHBI 0a3UPyeTCs HA OCBOCHUHU CTYICHTAMH TUCIUILUINH: «Dusn-
Ka»; « TexHuueckas TepMOAMHAMUKAY.
OcBocHHE NaHHOW JUCUUIUIMHBI HEOOXOIUMO JJIsi KAYECTBEHHOTO BBIMOTHEHUH BBITYCKHOM
KBTI (UKAIIMOHHON PaOOTHI.
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1.3. Ilnanupyemble pe3yJabTaThl 00y4eHHsI M0 U CIHUIINHE, COOTHECEHHbIE C MHANKATOPaAMHU
AOCTHKEHHUS] KOMIIeTeHIUil

W3ydenne IUCHMILIMHBI HampaBieHO Ha (opMupoBaHHE MPO(GECCHOHAIBHBIX KOMIETEHIUM
(YCTaHOBIIEHHBIX CaMOCTOSITENIHO), HEOOXOAMMBIX ISl pPelIeHHs 3ajad NpodecCHOHANbHOU aes-
TEJIBHOCTU U OOECIEeUYMBAIONIUE JOCTH)KEHUE IUIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHUs 00pa3oBaTesb-

HOM IPOrpaMMBl.

Kon [1nanupyemble pe3yabTaThl O0yueHus
KOM-
Copnepxanue koM- | Kopa u HauMeHOBaHHME UH-
mne- dopmupyemble 3HaHUS, YMEHUS U
MEeTEeHIIUU JTUKaTOpa JOCTUKEHUS
TEH- HaBBIKU
KOMITETEHIINH
017031
1 2 3 4
IIK-4 | Cnocoben k obecnie- | [TIK—4.1 JlemoncTpupyet 3HaTh: HOPMATHBHI YICIBHBIX BHIOPO-

YEHHIO YKOJIOrnYe-
CKOM 0€3011acHOCTH
00BEKTOB mpoheccH-
OHAJILHOM JesITeIb-
HOCTH U pa3paboTke
9KO3AIUTHBIX MEPO-
MPUSTUN

3HaHWE HOPMATUBOB TI0
o0ecrevyeHnIo 3KoIoye-
CKOM 0€301acHOCTH 00b-
€KTOB MPOQeCCHOHATBHON
JIESITCIIBHOCTH

ITK—4.2 Pa3pabarpiBaet
9KO3aIUTHBIE MEPOTIPHSI-
THS 7151 00BEKTOB Mpodec-
CHOHAJIBHOM JI€SITENBHOCTH

COB 3arpA3HAOIHNX BCIHICCTB; BO3MOXK-
HBIC BApUAHTBI CXEM CUCTEM OYHUCTKHU
rasa v BOAbI JJIsI HOBBIX ITPOU3BOACTB
HJIN pCKOHCTPYKIUHU CYIICCTBYOIIUX
CHUCTEM OYUCTKH B YCIIOBHAX IlGﬁCTBy-
OIUX IIPOU3BOACTB.

Ywmerts: [IpousBoauts cOop 1 aHaIU3
MCXOJIHBIX JIAHHBIX MPU TPOESKTUPOBA-
HUU YTHWIM3ALMOHHBIX YCTAHOBOK; BbI-
Oupatb 000pyAOBAHUE TSl yTHIIM3AIUN
BTOPUYHBIX SHEPrOPECYpPCOB HA MPO-
MBIIUICHHBIX TPEITPUATHUSX.

Branets: HaBpIKaMu U METOJIaMu pabo-
Tl C HOPMAaTUBHBIMHU U IPABOBBIMU J10-
KyMCHTaMU,; METOJJaMH ITPOCKTUPOBaA-
HUS 1 BBIOOpA CTaHAAPTHOTO TEILIO-
SHEPreTUYECKOro o0opy0BaHus Ha
OCHOBE HepreTudeckoit ahhekTuBHO-
CTH..
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2. OcHOBHas YacTh
2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI
OuHnas ¢gopma 00yueHHs

Bua padorsl Bcero yacos CemecTpbl
Ne
5
1 2 3
AyauTOpHbBIE 3aHATHS (BCEro) 32 32
B ToM uucne:
Jlexruu (JI) 16 16
ITpaktuueckue 3ansatus (113) 16 16
Cemunapsl (C) — —
JlaGopaTopHbie pabOThI — —
CamocrositesibHas padora cryaenta(CPC) (Bcero) 40 40
B ToMm uncie:
N3yuenue MaTepuaa 1o JUTepaTypHbIM HCTOYHUKAM 16 16
[IpopaboTKa KOHCIIEKTOB JICKITHI 12 12
[ToaroroBka pedepaToB WK JOKIAIO0B 1O TaHHOH TeMe 12 12
[ToaroroBka K 1a00pPaTOpPHBIM paboTaM — —
Bun npomexxyTouHoi 3auer (3) 3 3
aTTecTaluu 3auer ¢ onenkout (30)
Ox3amed (9)
HUTOTIO: 72 72
Oowmas 4acoB
TPYA0EMKOCTh 3a4. €IUHUIL 2 2
3aounas gopma o0yueHus
Bun pa6otsl Bcero yacoB | CemecTpnl
Ne
9
1 2 3
AyIuTOpHBIE 3aHATHS (BCEro) 8 8
B ToM yncie:
Jlexiuu (JI) 4 4
[TpakTnueckue 3anstus (I113) 4 4
Cemunapsl (C) — —
JlaGopaTopHbie pabOThI — —
CamocrositenbHas padora cryaenta(CPC) (Bcero) 60 60
B ToM uncae:
N3yuyenue MaTepuaia o JMTepaTypHbIM HCTOYHUKAM 24 24
[IpopaboTka KOHCIIEKTOB JIEKITHIT 24 24
[ToaroroBka pedeparoB uiIu 10KJIA0B O JAHHOM Teme 12 12
[TonroroBka K 1a00paTOpHBIM paboTaM — —
CamocrtosiTeibHasi padoTa B IepHo/l NPOMEKYTOUHOM aTTecTALMU 4 4
Bun nmpomexyTtouHoit 3auger (3) 3 3
aTTecTaluu 3auer ¢ onerkoit (30)
Oxk3amed (9)
HUTOIO: 72 72
Oo0masn 4acoB
TPYAOEMKOCTh 3a4. eIMHUIL 2 2




2.2. Conep:xanue yuyeOHO TUCUMILIIMHBI (MOXYJIs1)
Copep:xanne pa3aesioB Y4eOHON NUCIUTUIHHBI (MOTYJIS)

Koppl naMkaTopoB

Ne ce- HanmenoBanue pasnena Copepxanue pa3jeiia B AUIaKTUUECKUX €IMHULIAX
MecTpa | y4eOHOH AMCIUIUTMHBI (MOJTY- HOCTIDRCHIA KOM-
HeTeHITNH
151)
1 2 3 4
9 Moayabs Nel. VYrtummzanuon- | 1.1 Knaccudukarnus TOImB, X cocTaB. XapaKTEePUCTHKA TBEPIBIX TOTUIUB (30J1b- [IK—4.2
HbIE€ YCTpOWCTBAa B IPOMBIII- | HOCTh, BJIaKHOCTb, JIETyYHE€ BEIIECTBA) XApPAaKTEPUCTUKA KUAKUX TOILIUB (BS3-
JICHHOMW TEMJIODHEPIeTUKE KOCTb, IJIOTHOCTH, 30JbHOCTh, TeMIlepaTypa 3acTbiBaHusl. OCHOBHBIE XapaKTepu-
CTHKHU IPUPOJHOTO ra3a (II0THOCTh, B3PbIBAEMOCTb. TOKCUYHOCTH )
1.2 OcHOBHBIE 3aKOHOMEPHOCTU FOPEHHUSI. JK30-. SFHIOTEPMUUECKUE PEAKIINH, CKO- [1IK—4.2
pOCTb ropeHus, 3aKOH JeHcTBYIOIMX Macc. ['openue TBepaoro tomiusa. Temnepa-
TYpHBIH pexum npu ropenunu. Kunerndeckue u auddy3noHHbIe 001aCTH TOPEHUS.
l'openune ra3o00pa3HOro M KUIAKOTO TOIUIMBA. MexaHu3M TropeHus. MexaHusMm u
XapaKTePUCTUKU TOPEHUS KAl >KUIKOTO TOTUIHBA.
1.3 Knaccudukanus BTopuuHBIX dHEpropecypcoB. Buasl BOP u crioco0br ux nc- [1IK—4.2
I10JI30BAHUSA. DKOHOMMS TOIUIMBA IIPH MCIIOJIb30BAHUU TEIUIOTHI OTXOAAIIMUX Ia-
30B. Bropuunsle sHepreTryecKkue pecypchbl TOIUNIMBHO-IHEPTE€TUYECKOTO KOMILJIEK-
ca
1.4 Vcnonb3oBaHue TEIUIOTHI OTXOAIINX JABIMOBBIX ra3oB. KoHCTpyKkuMs U npuH- [1K—4.2
LIUII IEWCTBHS KOTJIOB-YTHJIM3aTOPOB TEIIOTHI BTOPUYHBIX SHEPTOPECYPCOB.
1.5 YtunusamoHHble YyCTpOWCTBA, Ha3HaueHWe, BUJbI. lcmosib3oBaHWE TEILIO- [IK—4.2
YHEPreTUYECKUX YCTPONCTB IIPU TPOU3BOJICTBE Mapa.
1.6 HopmupoBanue BEIOPOCOB 3arpsi3HsAOMIMX BemiecTB B atMmocdepy B PO. Ilops- I[IK—4.1
JIOK OIpeJeNIeHHs] YIebHBIX BBIOPOCOB 3arps3HSIOIMX BEIIECTB B aTMOChepy At
JEUCTBYIOIINX KOTENIBbHBIX YCTAaHOBOK. [[eHCTByIOIME M NEPCHEKTUBHBIE HOpMa-
THUBBI yJIEJIbHBIX BBIOPOCcOB B PD 1 3a pybesxom
9 Monyab Ne2. DddextuBHOCTh | 2.1 YpaBHEHHE TEMIOBOTO O6ananca. AHAIN3 TEIJIOBBIX OTEPb. [TIK—4.2
WCIIOJIb30BAaHUsl TEIUIOTHI BTO-
PUYHBIX YHEPTrOPECYPCOB 2.2 D¢ deKkTUBHOCTh HMCIOIB30BaHUS TEIUIOTHl BTOPUYHBIX SHEPrOpeCypcoB MHpU IIK—4.2

ITPOU3BOJACTBC U paCpCaAcICHUN DHECPIrUn U 3HepFOHOCHTeHeI>'I.
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2.3 D¢ dexkTUBHOCTD UCIIONB30BAHMS TEIJIOTHl BTOPUYHBIX SHEPTOPECYPCOB B MPO- IIK—4.2
MBILIUIEHHOCTH.
2.4 D¢ heKkTUBHOCTh UCHOIB30BAHUS TEIUIOTHI BTOPHUYHBIX YHEPTOPECYPCOB B CH- I1IK—4.2

CTEMAX OTOINICHHUS, BEHTUJIALUU U TOpAYETro BOI[OCHa6)KeHI/ISI.




2.2.1. Pazaenl y4eOHOM JUCHUILINHBI, BUABI Y4eOHOH JesiTeJIbHOCTH U ()OPMBI KOHTPOJIS

OuHnas popma 00yueHus

9

Buabl yueOHoIi 1€ATEJIbHOCTH,
BKJII0Yasi CAMOCTOAATEILHYIO padoTy

@®opMbI TEKYLIIETO

Ne HaumeHnoBaHue pa3jesa CTYAeHTOB KOHTPOJIS
cemecTpa Y4eOHO TUCUUIJIMHBI (MOXYJIs1) (B yacax) ycneBaeMocTu (no
D JIP m CPC Kon- Beero Heldenam cemecmpa)
TPOJIb
1 2 4 6 7 8 9
5 Mopayab Nel. YTunuzanuoHHbIE YCTPONCTBA B IPOMBIIII- — 20 — 36 KonTposabnas padora
JICHHOM TETUIOPHEPTETHKE (10)
Moayab Ne2. D¢hhekTHBHOCTH MCHONB30BAHUS TEILIOTHI 8 — 8 20 — 36 KonTposabnas padora
BTOPHUYHBIX YHEPrOPEeCypCcoB (18)
[TpomesxyTouHas aTTeCTalus: 3a4eT - - - - - -
HUTOIO: 16 - 16 40 - 72

3aounas popma 00yueHusn

Buabl yueOHOI 1eATEJIbHOCTH,
BKJIIOYAsl CAMOCTOSITEJIbHYIO PadoTy

®opMbl TEKYyLIET0

Ne HaumenoBanue pasaena CTyeHTOB KOHTPOJIS
ceMecTpa y4eOHOI JUCHUIIUHBI (MOYJIs1) (B yacax) ycneBaeMocTH (no
Kon- Heoenam cemecmpa
a | ap | m3 | cpc | O™ | geero P
TPOJIb
2 3 4 5 6 7 8 9
9 Moayas Nel. YTunuzaumoHHbIE YCTPOKUCTBA B IPOMBIIII- - 30 - 34 YCTHBIN ompoc (cobe-
JIEHHOW TEIJIOHEPTeTHUKE ce/IoBaHue)
Moayab Ne2. D¢phexkTUBHOCTh UCHOIb30BAaHUS TEIUIOTHI 2 - 2 30 - 34 YCTHBIN orpoc (cobe-
BTOPUYHBIX 3HEPTOPECYPCOB CE/I0BAaHUE)
[IpomexxyTouHas arrecranus: 3a4€T - - - - 4 4 3a4eT
UTOroO: 4 - 4 60 4 72




2.2.2 IlpakTr4yecKkure 3aHATUS
Ounas ¢popma o0ydeHuUs1

10

Ne ce- HaumenoBanme pa3jaeina Beero
MecCT- yY4eOHOMi TUCHUIIINHBI HaumeHoBaHHe MPAKTHYECKUX 3aHITHH 4ACOB
pa (MmoyJist)

5 Mopayas Nel. Yrunuzamu- | I1.3.Ne 1 Pacuet pa3nuuHbIX cOCTaBOB TOII- 2
OHHBIE YCTPONCTBA B IPO- nuB. [lepecuer aneMeHTHOTO cocTaBa TOII-
MBIIUICHHO! TEIUIOdHEepre- | auB Pacuer HU3LIEH, BBICIIEH TEIIOTHI
THKE CrOpaHusl JUIsl pa3JIMYHbBIX COCTaBOB TOILIUB

I1.3.Ne 2 Pacuer Teopernyeckoro odobema 2
BO3[lyXa U OOBEMOB MPOAYKTOB CrOpaHHs
JUISL PA3IMYHBIX COCTABOB TBEPIBIX U KH/I-
KHX TOILIMB
[1.3.Ne 3 Pacuer 00bEMOB MPOIYKTOB Cro- 2
paHus TEOpPETHYECKOro oObeMa BO3ayXa
IIPU TOPEHUH ra3000pa3HbIX TOILIUB
[1.3.Ne 4 Omnpenenenue SHTaIbIUN MPO- 2
OYKTOB CrOpaHMsi € TIOMOILIbIO TaOJIHLI.
Pacyer sHTanbnus TPOAYKTOB CropaHHs
P HUTMYHHA PEUUPKYJIISIIHH.
Moayab Ne2. DOddexrus- | [1.3.Ne 5 Pacuer TeruioBoro Oamanca amns
HOCTb HCIIOJIb30BAaHUSl TEM- | TEIJIOTEHEPUPYIOIIEro YCTPOMCTBA IpoO- 2
JIOTHI BTOPUYHBIX SHEPrope- | MBIIUIEHHOTO MPEANPUITUS
cypeos [1.3.Ne 6 PacyeT TemioBbIX IOTEPh 2
I1.3.Ne 7 Pacuer ko3¢ uiimeHTa moiae3Horo
neitcreus TI'Y 4
UTOIro 16
3aounas popma oOyueHnunst
Ne
ce- HanmenoBanue pasaeia Beero
Y4eOHO# JIMCIHUIIIHHBI HaumeHoBaHUe NPAKTHYECKUX 3aHATHI
Mmec (Moxys1) 4acoB
Tpa
9 | Moayas Nel. VYTunnzauu- [1.3.Ne 1 Pacuer Tteopernueckoro oObema 2
OHHBIE YCTpOICTBa B IpO- BO37yXa M OOBEMOB MPOAYKTOB CrOpaHUs
MBIIIJIEHHON TETJIO3HEepre- JUIS. PAa3IMYHBIX COCTAaBOB TBEPIBIX M KUJ-
TUKE KHX TOILJIMB
Moayas Ne2. Oddodekrus- | [1.3.Ne 2 Pacuer TemoBoro OamaHca Jyis
HOCTb HCIIOJIb30BaHUS TEIl- | TEIUIOTEHEPUPYIOLIETO  yCTPOMCTBA  IIpO-
JIOTBI BTOPUYHBIX SHEPrope- | MBIIUICHHOTO MPEATPHUITHS 2
CypCOB
UTOIro 4
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2.2.3. JIabopaTopHbIil NPAKTHKYM

(uer)

2.3. CamocTosiTeIbHAsI padoTa CTyleHTa

Bunni CPC:
Ounas ¢popma o0ydeHus1
Ne ce- HaumeHnoBanue pa3jaesia ydyeOHoi Buast CPC Bcero
MecTpa AUCIHUILINHBI (MOTYJIs1) 4acoB
1 2 3 4
5 Moayab Nel. YTunuzanyvoHHbIe N3ydenue marepuana mno - 20
YCTPOMCTBA B MPOMBIIICHHOW TEIUIO- | TePaTypPHBIM UCTOYHUKAM. —
SHEpPreTUKe 6 4.
[TpopaboTKka KOHCTICKTOB
JIEKIUH. — 6 4.
[MonroroBka pedeparon miu
JIOKJIaJIOB T10 IaHHOH TeMe. —
6 u.
Moayab Ne2. D dexTuBHOCTD HCTONb- | 3yueHune marepuana mo Jim- 20
30BaHUS TEIUIOTHl BTOPHYHBIX JHEPro- | TePaTypPHBIM UCTOYHUKAM. —
pecypcoB 6 4.
[IpopaboTKa KOHCIIEKTOB
JIEKIUH. — 6 4.
[ToaroroBka pedeparos win
JIOKJIaJIOB 110 IaHHOM TeMe. —
6 u.
HUTOTI'O 4yacoB B cemecTtpe: 40
3aounas popma o0yueHusn
Ne ce- HanmenoBanue pa3zjiesia yueOHoii Buast CPC Bceero
MecTpa AUCHHUILINHBI (MOLYJIsT) 4acoB
1 2 3 4
9 Moayas Nel. YTuinzanuoHHbIe N3yuenue marepuana mo jiu- 30
YCTPOICTBA B MPOMBIIIIEHHON TEIUIO- | TepaTypHBIM UCTOYHHKAM.
DHEPTETHKE [TpopaboTka KOHCIIEKTOB
nekuuit. [logroroska pede-
paToB WK JIOKJIAJI0B IO JaH-
HOU TEME.
Mopayab Ne2. DddextuBHOCTb Hcnionb- | U3yueHue marepuana mno Jiu- 30
30BaHUS TEIJIOTHl BTOPUYHBIX JHEPro- | TePaTypHBIM UCTOYHHKAM.
pecypcoB [TpopabGoTKa KOHCTIEKTOB
nekuuit. [logroroska pede-
paToB WK TOKJIAJI0B IO JaH-
HOU TEME.
HUTOI'O yacoB B cemecTpe: 60
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3. OOpa3oBaTe/ibHbIE TEXHOJIOTHHI
Ounas popma o0yueHust

Ne Buabt OO0pa3oBaTteibHbIe Oco0ennocTn
ceMecTpa yueOHoi TeXHOJIOTUH NPOBeJIeHUs
padoThI 3aHATHH
(MHAUBUAYAJbHbIE/
rpyninoBbIie)
1 2 3 4
5 Jlekumnu
Jlexuyu Ne 1,2, 4,5 Jlexuus (BU3yanu3aius) ['pynmnoBeie
IpakTHYeckne 3aHATHS
[IpakTHueckue 3aHsATUS Pemienue 3anau ['pynnoBeie
Nel, 3,4,5
HHTepakTUBHBIC 3aHATHUS IPEICTABICHBI:
—8 4 — JileKuun
— 10 4 — mpakTUUYECKUE 3aHATUA
3aounas popma o0yueHus
Ne Buanbi Oopa3oBaTtesibHbIE Oco0enHocTH
cemecTpa yueOHOI TEXHOJIOTHH npoBeeHust
padoThbI 3aHATHH
(MHaUBUAYAJTbHBIE/
rPyNnIoBbIe)
1 2 3 4
9 Jleknuu
Jlexuu Ne 1 Jlexuus (BU3yanu3anusi) I'pynmoBeie
IIpakTHYecKne 3aHATHA
[IpakTueckue 3aHATHS Pemenue 3amgau ['pynmoBeie
Nel, 3.

I/IHTepaKTI/IBHI)IG 3aHATUSA IPCACTABJICHBI:

— 2 4 — JIEKIIUH
— 4 9 — MpaKTUYECKUE 3aHITHUS

B MCKITIOUHMTENBHBIX CIyYasX MPUMEHSETCS dJEKTPOHHOE OOy4YeHHe W AWCTaHIIMOHHBIE 00pa3oBa-
tenbHbIe TexHoorun (30 u J10T), Bkiroyasi poBeACHHE TEKYIIEro KOHTPOIIS YCIIEBAEMOCTH U TIPOMEIKY-
TOYHOU aTTecTalmy. Peamm3zaimsi mporpaMMbl JUCHMILIMHBI ¢ ucnoib3oBanueM D0 u JJOT ocyiecTsisieT-
Csl [0 YCMOTPEHUIO BEIYIIEro MPEnoiaBarelisi C y4eToM TEXHMUECKUX BO3MOYKHOCTEH 00YJarOIMXCs ¢ UC-
TMOJTb30BaHUEM TIPOTPAMMHBIX CPEICTB, oOecneunBaromux npuMenerne snemeHToB 0 u JIOT B Uuctu-
TyTe, IyTeM CHHXPOHHOT'O U aCHHXPOHHOT'O B3aUMOJIEUCTBHS, K KOTOPBIM MOT'YT OTHOCUTBCS:

- DIIeKTpOHHAs nH(OpPMaIMOHHO-00pa3oBaTebHas cpena Macruryra;

- TPyIIITOBast TOJI0coBast KoH(epeHIsa B MecceHmkepax (Armekc.Meccenmkep, VK Teams),

- TPYMIIOBOM YaT B MecceHpKepax Anaexc.Meccenpkep, corpansHoil cetn BKonrakre;
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- OHJIaliH BuAeokoHpepeHuus B SAunekc. Tenemocr;
- BUJICO3AITHCH JISKLIMH Nelarornueckux paOboTHUKOB MHCTUTYTA, pa3MeIEHHbIE HAa PA3IMUHbIX BUIECOXO-
CTUHTaX (HampHMep, Ha KaHalax MperojaBareyiedl) W/WiM OONauHbIX XpaHWIMIAX (Hampumep, SH-

nekc.Jluck).
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4. OueHoYHbIE CPeCTBA IS TEKYNIero KOHTPOJIsl yCIIeBAeMOCTH
U Pe3yJIbTATOB OCBOEHMSI Y4eOHOM IUCIUILIMHBI (MOIYJIs1)

4.1.Buabl KOHTPOJIS M aTTecTalum, GopMbl OLIEHOYHBIX CPEACTB

Ounas ¢opma o0yueHus

Ne Bunrsl koH- Haumenosanue OLieHOYHBIE
ceMecTpa | TpoJisi U atT- paszzeina yueOHOI CpeacTBa
Tectanun JUCLIATLTHHRT dopma KomnuectBo Koui-Bo
(BK, Tf & (Mozyss) BOIIPOCOB HE3aBUCUMBIX
IpAT®) U 3aJJaHUH BapHAHTOB
1 2 3 4 5 6
5 BK Monaynb Nel. Yrtunuza- rPyNIoOBOM
LHOHHBIEC YCTPOMCTBA B YCTHBIN
MIPOMBINIIICHHON TeTLI0- orpoc
SHEPreTUKE
5 BK Monyne Ne2.  Dddex- | rpymnmnoBoit
TUBHOCTh  HCIIOJB30Ba- YCTHBIN
HUS TETJIOTHl BTOPUYHBIX orpoc
SHEPropecypcoB
5 Tar Monynb Nel. Ytunuza- | KonTponbHas 3 4
[IMOHHBIE YCTPONCTBA B pabota
IIPOMBILUIEHHON TEILI0-
HHEPreTHKE
5 Tar Monyne Ne2.  Dddex- | Kontponbhas 3 4
TUBHOCTh  HCIIOJB30Ba- pabora
HUS TEIJIOTHl BTOPUYHBIX
HHEPropeECYpPCOB
3aounas popma o0yueHus
Konrw! nn-
No Bunnl nukatopoB | HammenoBanme O1ieHOYHEIE
CeMeCT- | KOHTPOJIA | JOCTHKEHUS | paszzena yueo- cpeacTna
pa uatre- KOMIICTCH- Hou dopma Konnue- Koi-Bo
cTanuu 1005051 JTUCIUTLTAHBI CTBO BO- HE3ABHCH-
(BK, Tar, (Mozyn3) IIPOCOB MBIX
[TpAT*) .
Y 33JIaHW | BapUAHTOB
1 2 3 4 5 6 7
9 TAT-1 [IK—+4.1 Mopynp Nel. YCTHBIN OIPOC
[1K—4.2 YTunuzanmoH- (cobecenona-
HbIE YCTpOICTBA HHUE)
B MMPOMBIIIJICH-
HOU TEIUIOdHEP-
TETUKE
9 TAT-2 [IK—+4.1 Mopyns  Ne2. | ycTHbIN onpoc
DddexTus- (cobecenona-
HOCTb HCIIOJIb- HHUE)
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30BaHUA TCIIJIO-
TBI BTOPHUYHBIX
JHEPropecypcoB

[IpAT

3aueT

3a4€CT

38

19

~N NN kW -

4.2 IlpumepHbie TeMbI pepepaToB

paHus B Ta30TYpOUHHON YCTaHOBKE
8 IIpuMeHeHne yTUIM3alMOHHBIX YCTAHOBOK B DHEPrOCUCTEME IIPOMBILUIEHHOTO NPEAIPUATHUS.

9 OO0mas xapakTepUCTHKA YTUIN3ALUOHHBIX Y CTAHOBOK.

Krnaccudukaiys BHICOKOTEMIIEPATyPHBIX BTOPUYHBIX SHEPTOPECYPCOB.
MeTobl yTHIU3aIUHA JOMEHHBIX T'a30B.
MeTo bl yTHIIM3allMd KOKCOBBIX T'a30B.
Oco0eHHOCTH yTUITU3aIllMK BTOPUIHBIX dHEpropecypcos Ha TOLI.

MeTob1 yTHIIM3allMd KOHBEPTEPHOTO ra3a B CUCTEMY I'a30IIPOBOIOB.
Bydepnslii cOpoc KOHBEPTEPHOTO Ta3a B KOTIIBL.
Cxema HCIoNb30BaHMs ra30B CTANCIUIABHIBHBIX KOHBEPTEPOB C aKKYMYJISIIIMEH TEIIOThI Cro-

10 Bo16op mapameTpoB mapa yTUIU3AIUOHHBIX YCTAHOBOK.
11 Cxembl yCTaHOBKH YTHUJIM3AIMK TEIUIOTHI B TA30BOM TPAKTE TEXHOJIOTUUYECKOTO arperara

4.3. Tectbl TeKkyniero (IpoMe:;KyTO4HOI0) KOHTPOJISI

4.4. BapuaHTbl KOHTPOJIbHBIX 3a/1aHUii (padoT)
KonTpoabsnas padora Nel
(o Teme «Y THIIN3allMOHHBIE YCTPONUCTBA B IPOMBILIIIEHHON TEIJIO3HEPTETUKEY)

(uer)

Bapuanr 1

1. Yemy paBHa Teriora cropanus raza cocraBoM: CHs = 95,58%, C2Hg = 1,99%, C3Hg = 0,03%,

C4Hi0=0,1%, CsHi2 = 0,05%, N2 = 0,78%, CO2 = 1,15%.

2. [Ipou3BecTr pacyer TEOPETUIECKOTO U JACHCTBUTEIHLHOTO pacXoja BO3/JyXa Ha TOPSHHE YIS CO-
ctaBoM C= 75%, H=5%, O =1,7% S=0.9%. N=2.3%, W=10% A=5,1% Kosddumnuent n3bdpitka Bo3-

nyxa paBeH 1,4.

3. Onpenenuts 00bEM BO3AyXa AJIS TOPEHHS U COCTAaB MPOAYKTOB CTOPaHMS MPU CKUTAHUU KaMEH-
Horo yriisi CaHrapckoro MecTopoxxaeHust (SAkyTus)

Bapuant 2

1. ITpousBecTy pacyer TEOPETUUECKOTO U ACHCTBUTEIBLHOIO PacXo/1a BO3/1yXa Ha FOPEHUE Tra3a co-

craBoM: CH4 = 74,8%, CoHe = 7,7%, C3Hs = 3,9%, C4H10 = 1,8%, CsH12 = 6,4%, N2 = 4,3%, CO, =
0,1%. Koadduuuent n3bpiTka Bo3ayxa paseH 1,2.
2. OnpenenuTh 00BEM CyXHUX TPEXaTOMHBIX Fa30B, 00pa3yIOIMMXCs MIPU TOPEHUU YTJIsi cocTaBoM C=
75%, H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. Onpenenutb 00beM BO3/yXa JIJIsl TOPEHUS U COCTaB IPOAYKTOB CTOPaHMsI IPU CKUTAHUM CEPHU-

CTOI'0 MasyTa.

Bapuanr 3

1. OHpeI[eJ]I/ITL O6'BCM CYyXUX TpCXaTOMHBIX I'a30B, 06pa3yIOIJ11/IXC$I IIpu rOpCHUHU ra3a COCTaBOM: :
CH4 = 74,8%, C2Hgs = 7,7%, C3Hsg = 3,9%, C4Hi0 = 1,8%, CsHi2 = 6,4%, N2 =4,3%, CO2=0,1%
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2. OmnpenenuTh 00beM BOASHBIX ITAPOB, 00pA3yIOLINXCs IPU cropaHuu yrist cocraBoM C= 75%,
H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.

3. Onpenenutb 00beM BO3yXa JIJIsl TOPEHUS U COCTaB MPOAYKTOB CTOPAHUS MIPHU CKUTAHUU TTPUPOI-
HOT0 rasa rasonponoja bpssack—MockBa

Bapuanrt 4
1. OnpenenuTb KOIMYECTBO BOASIHBIX IIAPOB, OOPA3yIOIIUXCS IpU cropaHuu rasza coctaBom: CHy =
74,8%, CoHe = 7,7%, C3Hg = 3,9%, C4Hio = 1,8%, CsHi2 = 6,4%, N2 = 4,3%, CO2=0,1%
2. Onpenenuth JCUCTBUTEIBHBIA O00BEM a30Ta B MPOAYKTax cropaHus yris coctaBoMm C= 75%,
H=5%, O =1,7% S=0.9%. N=2.3%, W=10%.
3. OnpenenuTth TEMIOCOACPKAHUE MPOAYKTOB CTOPAHMS MPH CXKUTAaHUM Ka- MeHHOTO yris CaHrap-
CKOTro MecTopokaeHus (SIKyTus).

KonTtpouabnas pabora Ne2
(o Teme DPPEeKTUBHOCTb UCIOIB30BAHUS TEMIIOTHI BTOPHUHBIX SHEPIOPECYPCOB)

BapuanT 1

1. Pacxop ObIMOBBIX I'a30B Yepe3 BO3LyXOMojorpesaTels coctapuser 8000 m>/u, Teme-
patypa Ha Bxozae 300 °C u na Breixoae 150 °C. Pacxox Bo3gyxa 6000 M>/4, HayaJbHAs M KOHEYHAs
temriepatypbl 20 °C u 250 °C. IIpennoxutb KOMIOHOBKY TPYOHOTO IMy4Ka BO31yXOIOOTpEBATENS U
OTIPEACNUTh JUIMHY, ATk U KOJIWYECTBO TPYO MpU CKOPOCTU JBIMOBBIX ra3oB 5...15 m/c u Bo3ayxa B
MEXTpyOHOM mpocTpancTse 5...10 m/c, nuamerpe TpyO 58/54 MM 1 KOdpPUITUEHTE TEIUIONepeIadn
30 Bt/(M*K). Onpeienuth 5KOHOMHIO TOILIMBA PU OCHAIIEHUH TTAPOBOT0O KOTJIA BO3LyXOH0J0rpeBa-
tenem. TennoTBopHas cHOCOOHOCTh TOMIMBA (MPHPOAHLIHA ra3) 35000 x/lx/M°. Pacxox Bo3ayxa Ha
ropenne 10 M*/ M. Boixoa apiMoBbIX razos 11,5 m?/ M. Temneparypa OpoayKTOB CropaHus mepen
koTesbHbIM IyukoM 1400°C. CpenHiolo TEmIOEMKOCTh JBIMOBBIX I'a30B B JUAala3oHE TeMIEparyp
150...300°C npunsats pasuoit 1,35 x/lx/(m* K), B quanaszone 0...1400°C — 1,6 xJIx/( M° K), Bo3ayxa
— 1,3 xJIx/( M* K).

2. Ompenenuthb pacxo]l IPEIOLIEro Mapa U KOJIUYECTBO TpyO B rperolieil kamepe amnmnapa-
Ta JJIA BhITIapuBaHus 36 T/4 pacTBOpa, MOCTYNHBIIETO HA PETCHEPAIIUIO U3 TPABWILHOTO OTIIEICHUS
nexa. HauanbHast koHIeHTpauus pactBopa 5 %, koneunas 15 %. Kamepa koxyxoTpyOdaroro tuma.
Huamertp rpetomux Tpy0 38x2 mm. lnuna 1py6 4 M. Temriepatypa pactBopa nepen kamepoi 100 °C,
ero temneparypa kunenus 105 °C. Temnepatypa Hacsinienust BTopuusHoro napa 100 °C. ITapamerpsl
rpetomero napa 0,6 MITa u 165 °C. IlnotHocTs pacTtBopa 1,2 /M, Tennoemkocts 4 xJx/(xr K), ko-
>((UIMEHTHI TEMIOOTAAYM Mapa ¥ pacTBOpa MPHHATH paBHbIMH 5000 u 800 Br/(M? K). Tommuna
cinost Hakumu 1 MM, ee termonpoBogHocTh 1 B1/(M K). Marepuan Tpy6 — ctanb ¢ TEIIOnpoBOAHO-
ctbto 40 B1/(M K). OueHuTh BO3MOXKHYIO 3KOHOMHIO TPEIOIIEro Mapa MpH BhINAPUBAHUU TOTO K€
pacTBopa B IPSIMOTOYHOM TPEXKOPIIYCHON BBIITAPHOM YCTaHOBKE.

3. PaccuuraTh mIIOmaaAN MOBEPXHOCTEH TEINIOOOMEHA KaJOpU(EepOB, UCIOIb3yEMbIX IS
HarpeBa 10 kr/c Hapy>kHOTO Bo3ayxa oT — 26 °C go + 10 °C Bo3ayxom, yaaiasieMbIM U3 TOMEIIEHUs, B
cUCcTeMe YTUIIM3AIMU TEIUIOTHI MOCIEIHEr0 € KUAKOCTHO-BO3AYIIHBIMU TEIUIOOOMEHHUKAMHU YTUIIH-
3atopaMu (Kamopudepamu) U HUPKYIUPYIOLUIMM MKy HUMHU NIPOMEKYTOUHBIM TeIIoHOcUTeneM. B
Ka4yecTBE MPOMEXKYTOYHOIO TEIUIOHOCUTENSI MCIIONb3yeTcs Boja. Ee MUHMManbHas TeMieparypa B
cucreme +5°C, koneunas + 8 °C. TemnepaTyp BBITSHKHOTO Bo3ayxa + 25 °C, oTHOCUTENbHAs BIaX-
HocTh 50 %. ITogoOpaTh cTanapTHBIE Kanopudepsl.

Bapuanr 2
1. PaccuuraTh IuIOImaAb MOBEPXHOCTH TEMJI0OOMEHa BO3AyXONOAOrpeBaTes u3 Tpyo co
CIUpPAJILHBIM HApYKHBIM opeOpeHueM. Marepuan Tpy6 — amomunuii (A = 100 BT/(M K)); nuamerp
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du/ds = 27/25 mm, nuametp opebdpenust D = 75 mm, mar pedep 3 MM, cpeansst ToiamauHa pedpa 0,3
mM. [ToorpeBaTens BBITIONHEH B BUJIE MIAXMATHOTO My4YKa TPYO ¢ MPOJOIbHBIM (B HAMIPABICHUH T10-
TOKa Bo3ayxa) marom S1 = 1, 2D nmonepeunbiM Sz = 1D. Pacxox Bo3zayxa 10 Kr/c, HadaibHas TeMIIe-
patypa 20 °C, xoneunas 70 °C. ['peromuii TEIOHOCUTENb — KOHACHCAT BOASHOTO Mapa U3 CUCTEMBbI
otoruieHus. HavanbHast 1 koHeyHas temmneparypa konaeHncara 110 u 80 °C. KoaddumueHTs! Temmo-
OTJauu KOHJIEHCAaTa U BO3AyXa(aJisl BO3AyXa KOA(PHUIMEHT TEIIO0TIa4l OTHECEH K MOJIHOM MOBEpX-
HOCTH C Y4eTOM opedpenHs ) mpuHATh pasHeIMU 5000 1 50 B1/(M? K).

2. PaccunrtaTh TEMJIOOOMEHHHMK [UIsl HarpeBa BO3/JyXa BOJOH M3 BOJOTPEHHOTO KOTIa-
YTHJIN3aTOPa, YCTAHOBJICHHOIO 32 IIUKJIOHHOM neubto. HayanbHble 1 KOHEUHbIE TEMIIepaTyphl BO31Y-
xa — 10 °C u + 15 °C, Bogs! 130 °C u 70 °C. [loBepXHOCTb TEMI000MEHa BBHINOJIHEHA B BUC IIax-
MaTHOTO ITy4Ka OpeOpeHHBIX CHapyxu TpyO. Juamerp TpyO du/ds = 20/18 mm, morepedHo-
cnupanbhbeix pedep D = 40 mm. Tommuna pedpa 0,3 mm. Marepuan tpy6o u pebep — crans. Teruio-
po-BogHOCTh cTaym ACT = 40 B1/(Mm K). Illaru Tpy6 B myuke S1 =52 = 1,5D. J)KuBoe ceueHne kaHaIOB
JUIS TIPOXO0J1a BO3yXa B MEXKTPYOHOM IIPOCTPAHCTBE IIPHHATH PaBHBIM 2 M. CKOPOCTH BOIKI B TPY-
bax 1 M/c.

3. IIpu pacuere BO3IyXOIMOAOTPEBATENS B CUCTEME YTHIIM3ALUHU TEIUIOTHl BEHTHIISIIHOHHBIX
BHLIOPOCOB TIOJIYYeHB! CleyIONIUe JaHHbIe: MIIOMAab MOBEPXHOCTH Termnooomena 450 M2, mpoxos-
HblE CeYeHHs 10 BO3ayXy 2 M> u 110 Boje 0,006 M%. Kakum 06pa3oM HEOOXOAMMO CKOMIIOHOBATh BO3-
JyXOIOAOTrpeBaTeNb U3 KaTopudepoB ¢ IMOBEPXHOCTHIO TemnoobMena 122,4 M2, mpoXoJHbIMU cede-
ausvu 1,045 M2 1 0,003 m2?

Bapuant 3

1.B Tomke KOTeIBHOrO arperara mapornpou3BOAUTEILHOCTEI0O D= 5,6 Kr/c c:kUraercst yroib
¢ Hu3mel ternoroit cropanust QPy= 13997 xJIx/kr. OnpenenuTs SKOHOMHUIO TOIUIMBA B MPOIEHTAX,
MOJTy4aeMyIo 3a CYeT MpeABapUTEIHLHOr0 MOJOTpeBa KOHJIEHCATa B PEreHEepaTUBHBIX MOJOTpeBaTe-
JISIX, €CJIM M3BECTHBI TEMIlepaTypa TOIUIMBA Ha BXoje B Tomnky tr=20°C, ynenpHas TEIUIOEMKOCTb
tomnuBa ¢,;=2,1 kJIx/(kr*K) , KI1J] xormoarperata nw= 91,5 %, naBieHHe Meperperoro mnapa
prri=4,0 MIla, Temneparypa neperperoro napa tun= 430 °C, TemnepaTtypa koHjeHcaTa tx= 32 °C,
TEeMIlepaTypa MUTATEIbHOW BOJBI IOCJIE PEreHepaTUBHBIX noaorpesareneiit= 130 °C u BenuunHa
HETPEPBIBHON MPOTyBKH p=3%

2. Pacxon Boabl 1o TpyOam, U3 KOTOPBIX BBIIIOJHEHA TOBEPXHOCTh TEINIOOOMEHA pa3sMeEPOM
60 M2, 45 1/4, ckopoctb Boabl 1 m/c. Ilpemnoxure KOMIIOHOBKY TpyOHOro ITyyka KOHJIEHCAaTropa
(iermMel, T.€. CMECH MapOB Ha BBIXOJE M3 PEKTU(UKALMOHHOW KOJOHHBI. [{uamerp TpyO 22/18 mwm,
A"y Tpy6 BHIOPATh B peaenax 3...6 M. ILoTHOCTS rpetomiero napa 2 Kr/m>, ckopocTs He Gomnee 10
M/c. Jonst oOpa3zyroiierocst KOHJAeHcaTa OT HadaJIbHOTO pacxoja mapoB — 0,8. Boaa nmocie koHaeHca-
TOpa MCIOJIB3YEeTCd B MOEYHBIX MamMHax. ONpenenuTs KOJUYECTBO YTHIM3UPYEMOW TEIUIOTHI B
KOHJIEHCATOpE, €CJIM TeMIlepaTypa BOJIbI Ha BXOJiIe B MOeuHble MamuHbl 65°C, Ha BBIXOJE W3 HUX
45°C, norepu TEIJIOTHl B TPyOONpOBOJaX MeIy KOHAEHCATOpOM (uIerMbl U MOSUHOW MamuHou 5 %
IIOJIE3HO MCTIOJIB30BAHHON TEIJIOTHI.

3. PaccunTaTh 3KOHOMHIO TEIUIOBOM DHEPIHMM B TE€YEHHE OTOIMUTEIBHOIO CE€30HA aJIMUHH-
CTPAaTUBHOTI'O 37aHUSI IPU MOHMKEHUH C TIOMOIIBIO CUCTEMBI aBTOMAaTUYECKOTO PETYJINPOBAHUSI TEII-
jgonoTpeOieHus 31aHus, ero BHyTpeHHei temneparypsl ¢ 18°C 1o 12°C B HOUHOE BpeMs U BBIXO/I-
Hble nHU. PacuérHas TeroBas Harpyska 3ganus Qo=0,7 MBT. PacuéTHas Temmneparypa Hapy>XKHOTO
Bo3ayxa -27 °C. CpenHsisi TemmepaTypa Hapy»KHOTO BO3AyXa 3a OTONUTENbHbINM nepuon -2,3 °C.
[TponomKUTETEHOCTD OTONUTEIBHOTO Nepuosia 221 aeHb. [InuTenbHOCTh CHUKEHUS TeruionoTpedIie-
HUS B HOUHOE BpEMS — 8 4acoB.
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Bapuanrt 4

1. OnpenenuTs KOJTMYECTBO TEIIOTHI, OTIaBAEMOE YXOAIIMMU T'a3aMU KOTEIbHOM 3aB0OJa BOJASTHOMY
SKOHOMaii3epy (YyTHIIM3aTOpy), Ui MOJIy4YeHUs Tropsdei BOJAbI, €Cliu TeMIepaTypa ra3oB Ha BBIXOJIE
u3 sKoHOMam3epa t'sx 200 °C, Temreparypa ra3oB Ha Bxojie B dkoHOMait3ep t'ex= 320 °C, ko3 du-
LIMEHT U30bITKA BO3LYyXa 3a SKOHOMAN3epOM 0= 1,4, cpeiHss o0beMHas TemIoeMkocTs razos Cly=
1,415 xJIx/(M°K) u pacueTHbIil pacxoji TOMIMBa ofHOro kotia By= 0,25 kr/c. B koTenbHOl ycTaHOB-
JICHBI JIBa OJIMHAKOBBIX KOTJIa (11=2), paboTarommx Ha JOHELKOM KaMEeHHOM yrie Mapku D coctaBa:
CP=49,3%; HP=3,6%;S"=3%;NP=1%; OP=8,3%; A’=21,8%;W'=13%.

2. Paccunrtare pazMmepsl Tperoliell MOBEPXHOCTH M PAacXo]] HACBHIIIEHHOTO BOJSHOTO Tapa,
oOpa3yronierocst Ipu BCKUMAHUU KOHJEHCAaTa M UCIOJIb3yeMOro AJisl HarpeBa 7,2 T BOABI B alllapare
NEepUOANYECKOro aelcTBusa ¢ pyoOamkon. Hauanbnas temneparypa Boabl 20 °C, xoneunas 80 °C.
Hasnenue napa 0,2 MIIa. CooTHomeHre BHYTPEHHETO JUaMeTpa KopIlyca amnmnapara u ero padbouei
BeIcOTH 1:2. Koodduiuent Temnoormaun mapa npussth paBHbM 5000 Br/(M? K), Boasr — 800
Bt/(M?K). Bri6paTs hopMyItsl fiisl pacueTa KodOGUIHEHTOB TEIIOOTAAYM MPH 3aJaHHBIX YCIOBHAX
U TPOBEPHUTH paHee MPHUHATHIE MX 3HaueHHUs. PaccumTarh BOJOMOAOTpEBATENb, €CIU MAPOBYIO PY-
Oallky 3aMEeHUTH Ha MOTPY>KHOM 3MEEBUK.

3. OnpenenuTs SKOHOMHIO YCIIOBHOTO TOILIMBA MPHU HCIOJIB30BAHUU TEIJIOTHI BTOPUYHBIX
SHEPropecypcoB B KOTJIE - YTHJIM3ATOPE 3a CUET TEIUIOTHl YXOJSALIMX Ta30B JABYX MPOMBIIIJICHHBIX
neyveid, eciy TeMIieparypa razoB Ha Bbixoje u3 neueit O = 700°C, remnepaTypa Ha BBIXOJI€ U3 KOTJA -
yrunuzaropa 0'= 200°C, ko> puiueHT u30bITKa BO3LyXa 32 KOTJIOM - YTUIN3aTOpoM oy= 1,35, pac-
YeTHBIH pacxojl TOmuBa AByX neueil B;=0,036 M>/c, kod(hDHUIMEHT, YUUTHIBAIOIINH HECOOTBETCTBUE
pEeXHMa M YUCIIa 9acoB pabOTHI KOTJIA - yTHIIM3aTopa u nedel, B = 1,0, koo duurent noreps Temno-
ThI KOTJIA - YTHIIM3AaTOpa B OKpyxarorryto cpeay< = 0,12, KIT/] 3amemaemoii KoTensHOM My = 0,86 u
kodpurmenT yrwm3anun BOP 6 = 0,76. Ileus pabortaer Ha npupoanom raze lllebenmHckoro me-
cropoxaenus coctaBa: CHs=94,1%; C2He=3,1%;C3Hs=0,6%;CsH10=0,2%; CsH12=0,8%; N>=1,2%.

4.5 Bonpocsl K 3a4eTy

Ne Konabr nunu-
BO- Copepxanue pasaena B JUIaKTHUECKUX €IMHUIAX KaTopoB 2o-
mpoca CTHXKEHHA
KOMIETEHIUH
2 3
Knaccudukanus TOmimns. T1IK-4.2
OcHOBHBIE XapaKTEePUCTUKHU IPUPOIHOIO ra3a (IJI0THOCTh, B3pbIBae- [IK—4.2
MOCTb, TOKCUUHOCTb).
3 | KoMnoHeHTHI ra30BOro TOMJIWBA U €r0 XapaKTePUCTUKH (IIJIOTHOCTD, [IK—4.2
KOHIICHTPAILlMOHHBIE MPeJIebl, TOKCUYHOCTD).
4 | CocTaB nIpHUpPOIHBIX FTOPIOYMX ra3oB. Buabsl MECTOPOXKIACHUN. [1IK—4.2
5 | MckyccTBEHHOE ra30BO€ TOIJIMBO. [1IK—4.2
6 | OcHOBHBIE 3aKOHBI TOPEHUS TOIJIMBA IPU YTUIH3alUK BeicOkoTemnepa- | [IK—4.2
TYPHBIX BTOPHYHBIX YHEPIOPECYPCOB MPOMBIIUIEHHBIX NPEANPHUSITUH.
7 | T'opeHue ra3oBoro TOIJIMBa. [1K—4.2
8 [lemHOM MEXaHU3M rOpPEHUsS BOJIOPOAA. T11IK-4.2
9 | Pa3BuTHE M BOCIUIaMEHEHHE TOIJIMBHO-BO3AYIIHOW CTPYH. [1K—+4.2
10 | OGmiee ypaBHEHHE TETJIOBOTO OajaHca Juisl yTUiIn3aiuoHHon yctanoBku. | [TIK—4.1
AHanu3 n1oTeph TEMJIOTHI C YXOISIIMMHU Ta3aMu. [IK—+4.1
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12 | Knaccudukanus BBICOKOTEMIIEPATYPHBIX BTOPUYHBIX SHEPTrOPECYPCOB. [IK+4.1

13 | BoiOop Temmo’HepreTHuecKoro 000pyI0BaHUs ISl YTHIIN3AIUUA TOMEH- [IK—4.1
HBIX I'a30B.

14 | BeiOop TemodHepreTHUYecKoro 000pyA0BaHMS s YTUIU3AIUH KOKCO- I[IK—4.1
BBIX I'a30B.

15 | IIpoGaemsbl Ipu yTHJIM3AIMK BEICOKOTEMIIEPATYPHBIX BTOPUUYHBIX JHEP- I[IK—4.1
ropecypcoB Ha TOIL.

16 | IIpoGaemsl pyu yTHIM3AIMU KOHBEPTEPHOTO Ta3a B cuctemy razomnposo- | [IK—4.1
JIOB.

17 | JleiicTByIOIIME M MIEPCIIEKTUBHBIE HOPMATHBBI yACTbHBIX BHIOpOCcOB B PD m 3a | [IK—4.1
pyOexom

18 | HopmupoBaHue BRIOPOCOB 3arpsI3HAIONIMX BelecTB B aTMochepy B POD. [IK+4.1

19 | Ilopsamok ompeneneHus yAeIbHBIX BBIOPOCOB 3arpsi3HAIOIINX BEIIECTB B [IK-4.1
aTMocepy s JeHCTBYIONUX KOTEJIbHBIX YCTaHOBOK

20 | CxeMa UCIOJIb30BaHUS a30B CTAJEIJIABUIbHBIX KOHBEPTEPOB ¢ akkymy- | [IK—4.2
JAIMEeN TEIIOTHl CrOpaHus B ra30TypOMHHON YyCTaHOBKE.

21 | IIpoGnemsbl mpu yTUIM3ALUN BEICOKOTEMIIEPATYPHBIX BTOPUYHBIX dHEP- [IK—4.2
rOpPecypcoB MPOMBIILICHHBIX MPEINPUSITHI.

22 | Dkosornueckas 0€30MacHOCTh Ha MPOU3BOACTBE MPU yTUIH3ANMUU BbicO- | [TIK—4.2
KOTEMIIEPaTyPHBIX BTOPUYHBIX YHEPTOPECYPCOB MPOMBIILICHHBIX TIPE-
NPUSITHI

23 | DKo3amUTHBIE MEPOTIPHUATHS 110 PHEPIro- U pecypcocOepexxenuto Ha npo- | [IK—4.2
U3BOJICTBE.

24 | O0mas xapaKTepUCTHKA YTHIU3AIMOHHBIX YCTAHOBOK. 11K—4.2

25 | Beibop mapaMeTpoB napa yTHJIM3AIMOHHBIX YCTAHOBOK. 11K—4.2

26 | CxeMbl yCTaHOBKH B ra30BOM TPAKT€ CUCTEMbI OUMCTKHU Ta3za jjis HOBbIX | [IK—4.2
MPOU3BOJICTB HJIM PEKOHCTPYKIUH CYHIECTBYIOIUX CUCTEM OYUCTKU TEX-
HOJIOTMYECKOI'0 arperara.

27 | Knaccudukanus TONIUB. T1IK-4.2

28 | OcHOBHBIE XapaKTEPUCTUKHU IPUPOJHOTO ra3a (MIOTHOCTh, B3pbIBae- [IK—4.2
MOCTb. TOKCUYHOCTb).

29 | KoMIIOHEHTHI ra30BOr0 TOIIMBA U €r0 XapaKTEPUCTUKH (IIJIOTHOCTD, [IK—4.2
KOHIICHTPAILMOHHBIE MPeJIebl, TOKCUYHOCTD).

30 | CocTaB NpupOJHBIX TOPIOYKUX Ta30B. BUIBI MECTOPOXKAECHUH. [1K—4.2

31 | McKkyccTBEHHOE ra3oBo€ TOIIUBO. [1IK—+4.2

32 | OcHOBHBIE 3aKOHBI TOPEHHUS TOIJINBA. [1IK—4.2

33 | Meronabl MaTeMaTUUECKOT0O aHaIU3a U MOJAEIUPOBaHuUs ropeHus razoporo | [1IK—4.2
TOILIMBA.

34 | llemHo¥ MexaHU3M FOpPEHHUs BOJIOPOJIA. [1K—4.2

35 | PazButHe 1 BOCINIAMEHEHHUE TOIUIMBHO-BO3YIIHON CTPYH. [1IK—+4.2

36 | O6uree ypaBHEHHE TEIJIOBOTO OajaHca JUisl YTUIW3almoHHON ycTaHoBKuU. | [TK—4.2

37 | AHanu3 noTephb TEIJIOTHI C YXOAIMMHU ra3aMu. [1K—+4.2

38 | KoadduiumeHT mosie3HOro 1eMcTBUs yTHIN3AIMOHHON YCTaHOBKH [1K—4.2
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AMCHUIJIMHBI (MOIYJIs1)

No No ABTOpBI l'on Ucnonp3yercs KonnuectBo
m\It | cemecTpa u npu IK3EMILISPOB
MECTO U3y4YCHUU
W3JaHuA paszieion B Ha
oubnmoreke | kadenpe
1 2 3 4 5 7 8
1 9 A. B. bapanoB, | DHeprocOepexeHue u SHeprodPPeKTUBHOCTS : yueOHOE T0- 1-2 + +
K. A. 3apan- cobue URL: https://e.lanbook.com/book/319487 — Tambos
iy e :TI'TY, 2017. — 97 c.
2 9 J. B. Kpbuios, DHeprocOepekeHNEe B TETUIOPHEPTCTHKE U TEIUIOTEXHOJIO- 1-2 + +
C. W. Ctenanop. | TU. MeTo/iMKa SHEPreTH4ecKoro o0cie10BaHus Ipeanpusi-
TUW U OpraHu3aIfi, MOTPEOISIOMIMNX YHEPTOPECYPCHI :
yuebHoe nocobue / URL:
https://e.lanbook.com/book/279086 — Canxr-IletepOypr :
[MI'VIIC, 2022. — 39 c.
5.2. JlonosiHuTEIbHAS JIUTEPATYypa
Ne KoanuectBo
m\n HaumenoBanue ABTOpBI TI'ox Hcnonnbiy- Ce- IK3EeMILISIPOB
U MeCTO eTcs MecTp
U3IaHUSA npu B Ha
W3ydeHun oudamo- | kadenpe
pa3jesioB Texe
1 2 3 4 5 6 7 8
4 Dueprocoepexenue B Terosnepreruke, | H. I1. XKykos, | Tam0oB : TamGoBCKuii
TENJIOTEXHUKE U TEIUIOTEXHOJIOTUSX : H. ®. MaiiHuk | rocy1apCTBEHHBIN TEXHU-
ydueOHOe mocodune OBa YECKUH YHUBEPCUTET 1-2 9 + +
URL: https://biblioclub.ru/index.php?pag (TT'TY), 2017. - 244 ¢
e=book&i1d=498923
5 TenmomaccooOMeHHOE 000pyI0BaHHE . A. SIuBapeB | Omck : OMckuii rocynap-
HPENNPUATHI U TPOU3BOJCTB : yueOHOe CTBEHHBIN TEXHUYECKUI 1-2 9 + +
10CO- yausepcureT (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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oune URL: https://biblioclub.ru/index.php
?page=book&i1d=682143

2019.-128 c.

[Torenmman sueprocoepexxenus u ero pe- | B. 5. Ymaxos, | Tomck : TITY, 2015. —

aju3anus B CEKTOpax KOHEYHOro Mo- H. H. Xapsnos, | 388 c. 12
TpeOIeHMS SHEepPTuu : yueOHOe mocodue I1. C. UyOuk.

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

N3mepenune GU3NUECKUX BETUYHH : I1. H. ITokoes, WxeBck : MxeBckas

ydyebnoe nmocooue 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. [Ipodeccuonanbubie 6a3bl JTaHHBIX, MHPOPMAIIMOHHBbIE CIPABOYHbIe cucTeMbl U UHTEp-

HET-pecypChl

HNHuTepHer pecypcesl

1. Hayunas snektponnas 6ubnmoreka eLIBRARY.RU. UnTepuer-pecype. Ycio-

BUs noctyna: http:// elibrary.ru;

2. Texaunueckas 6ubnuoreka. UHTEpHET-pecypc. Y ClIoBUs 1OCTyMA:

http://techlibrary.ru

3. YHupepcurerckas 6mdimoreka online. MHTepHeT-pecypc. YcioBus 10cTymna:

www.biblioclub.ru

4. N3narenbctBo «JIauby. DeKTpOHHO-OMOIMOTEUHAs cUcTeMa. Y CJIOBHS JOCTY-

na; http://e.lanbook.com

5. Caiittr HUMN «Pocurdopmarporex». HMuTepHeT-pecypc. YcCioBus A0CTyIa

http://www.rosinformagrotech.ru/

6. Nudopmanmonnass cucrema 1o
https://www.rosteplo.ru
7. Kypnanst:

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

TemnocHadxkenno PocTermo.RU -

Kypuan «9ueprerux» http://www.energetik.energy-journals.ru/index.php/EN
Kypnan «9neprocoepexenue» https://www.abok.ru/pages.php?block=en_mag

HNudopmannonHbie CIPpaBOYHbIE CUCTEMbI H 6a3bI TaHHBIX
baza pmannbix «ProQuest Agricultural and Environmental
http://www.gpntb.ru

NudopmannoHHbIe TEXHOJIOTHH

Science

Collection» —

DnexkTpoHHas WHQPOPMAIMOHHAs 00pa3oBaTeIbHasl Cpella HHCTUTYTa O0SCIIeUnBaeT IOCTYI K
y4eOHBIM TUTaHAM, Pa0OYMM MPOTpaMMaM TUCIMILIMH (MOIYJIEH), IporpaMMamM MPaKTHK, dJIEKTPOH-
HBIM Y4COHBIM U3JIaHUSM U AJICKTPOHHBIM 00pa30BaTEIILHBIM pecypcaM, YKa3aHHBIM B pa0O4YuX Mpo-
rpaMMax JUCUHUIUINH (MOAYJei), mporpaMMax NpakTHK; (GOpMHUpOBaHHE dIEKTPOHHOTO MOPTHOIUO
o0ydJaromerocsi, B TOM YHCIIe COXpaHEHHE ero paboT U OLEHOK 3a 3TH paboThl. [IpenycmoTpena Bo3-
MO>KHOCTh B3aMMOJEHCTBHSI CTYJICHTOB U IpernojaBaTesiel MOCPeICTBOM TEXHOJIOTHIA IO MEepPEChIIKe

Y TIOJTyYEHUIO AJIEKTPOHHBIX COOOIIEHUH.

5.4 IIporpammHoOe o0ecniedeHne y4e0HOro nmpouecca
LibreOffice.

5.5. Hepeqeﬂb y‘leﬁHO-MeTO)]I/I‘ICCKOFO odecrnevyeHus AJ CaMOCTO-

ATEJbHON Pa00ThI 00y4AIOIINXCH

No . T'onu
Bujg camocrosTeapHON
m\ ABTOpBI HaumenoBanue MECTO
paboThI
i n3IaHus
IToaroToBKa K IEKIIU- . K. EBT Hcnonb3oBanue TroMeHCKUI UHIY-
OHHBIM M MIPAKTHUYC- YIICHKO BTOPUYHBIX DHEPTOPECYP- CTpI/IaJILHLIﬁ YHHU-

CKHUM 3aHSITUIM coBHa KC MTI" : BBIITYCKHas
1 KBaJIM(HUKAIIMOHHAsA paboTa
URL: https://biblioclub.ru/i
ndex.php?page=book&id=4
62841

BepcureT, MHxe-
HEpHO-
SKOHOMHUYECKUI
nactutyT, Kadenpa
IIPOMBIIUICHHAS



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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TEIIOPHEPTETHKA.
— Tromens : , 2017.
-52c¢
[Moaroroska k sjekmu- | T. FO. Canosa Aynut suepretuue- | Cankr-IlerepOypr
OHHBIM U MPAKTUYE- CKHMX yCTaHOBOK 110 coctaBy | :CII6GI'AY, 2016.
CKUM 3aHSTUSIM YXOJSIIUX Ta30B : METOAU- | — 28 ¢
yeckue ykaszanuss URL:
https://e.lanbook.com/book/
162781
[ToaroroBka k nekuu- | B. C. Crenanos, | Hayunsle ocHoBbl 3Hepro- | Mpkyrck : UPHU-
OHHBIM U IpaKTHUYe- H. B. Crapukosa. | cOepexenns : yueObnoe mo- | TV, 2020. — 132 c.
cobue URL:

CKHUM 3aHATUAM

https://e.lanbook.com/book/
325115



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. MatepuajbHO-TEXHHYECKOE O0ecnieyeHre y4eOH Ol JUCHUNIMHBI (MOIYJIA)

HanmenoBanue crienuabHbIX IOMEIIEHUH U 110-
MELICHUH JUIsl CaMOCTOSITENbHON padOThI

OcHalleHHOCTD ClIelUaIbHbIX IOMEIIECHUN U
MOMEIICHUH JIUIsl CAMOCTOSATENbHOM paboThI

5-205 Ayauwropus s JEKIIMOHHBIX, CEMHUHApPCKHX,
MPAKTUYCCKUX 3aHITUN U KOHCYJIbTAIUM.

Aynutopusi s TEKYIIero KOHTPOJIS M MPOMEXYTOU-
HOM aTTECTallUU.

JlaGopaTopusi TEOPETHIECKHX OCHOB TEIIOTEXHUKH.

JlaGopaTopusi HICTOYHUKOB U CHCTEM TEILJIOCHAOKEHUS
NPEINPUATHI.

347740, PocroBckast o0i1., 3epHOrpajCKuil paiioH, T.
3epHorpan, yia. CoBerckas, mom Nel5/4.,

KowmrmuiekT yuebHo Mebenu

[TpuGops! s u3mepenus temmeparyp. [pu-
Oopbl A u3MepeHus nasiaeHuil. [Ipudopst s
M3MEPEHUs pacxo/ia Ta3000pa3HbIX U KUAKHX
cpen. HarpeBatenbHble IpUOOPHL. Y CTaHOBKA
JUIS TAPUPOBKU POTaMeTpa. Y CTAHOBKA JJIst
M3MEPEHUS TEIIOBBIX MPOILIECCOB B CHCTEME
noctostHHOro oowvema. Hs 1 hd- nuarpammer
BOJISIHOTO TIapa U BJIaKHOTO BO3/AyXa. YcCTa-
HOBKa JUISI UCCIICIOBAHUS BIUSHUS a0COIIOT-
HOTO JIaBJICHUS HAa TEMIEPaTypy KUIIEHUS BO-
1b1. O0opyIoBaHUE ISl OTIPEACTICHHUS XapaK-
TEPUCTUK BJIAXXHOTO Bo3ayXxa. CymniabHas
yCTaHOBKA. Y CTAaHOBKA JIJIsl ONPEACTICHHS KO-
s dunmenta MoaeKyIapHon quddys3uu npu
CJIO)KHOM MaccooOMeHe. JleMOoHCTpannoHHas
yCTaHOBKa paboThl TypOOKOMIIpECCOpa.
DKpaH U1 TPOEKTOopa, JOCKa MEJIOBAs.
ITocamounrix Mmect 24.

2-252 YuTajdbHBIH 3aJ1 111 CAMOCTOATEIbHON
paboThl

347740, PocroBckast 00i1., 3epHOrpaJCKuil paiioH,
r. 3epHorpan, yin. Coerckas, oM Ne28/30.

15 pabouux MecT JUIsl cCaMOCTOATEIbHOU pado-
Thl , OObEUHEHHBIE B JIOKAIBHYIO CETh C BBI-
X0JIoM B ceTb Internet.

Cucremnusiii 0ok Core i3 3,06 I'rmp , 2Gb,
250Gb HDD — 5 mi.

Cucrtemuniii 0ok Celeron J3060 1,6 I'rm, 4
Gb, 128 Gb SSD - 10 mit.

monutop Phillips 2205— 5 i,

MoHHuTOp Samsung SyncMaster 923m - 10mT
npunTtep Epson LX-1170

[Tocamounbix mect 114

2-170a OTaes1 HAYYHO-TEXHUYECKOH U COIH-
AJbHO-TYMAaHUTApHOM JuTepaTtypbl, MBA nis
CaMOCTOSITENIbHOM pabOTHI.

347740, PocroBckas 06i1., 3epHOrpaCKuii paifoH,
r. 3epHorpan, yi. Coserckas, 1oM Ne28/30.

Nmeerca ynaneHHbIM JOCTYII K 3JIEKTPOHHO-
oubmuoreunoi cucreme «Jlaub» u ObC «YHu-
BepcUTeTCcKasi Oubauoreka oHnaiiH». Benéres
MeauaTeKka — uMeeTcss 68 FIEeKTPOHHBIX H37a-
HUH.

Cucremnslii 610k Core 13 540 3,06 I'rir , 2Gb,
250Gb HDD — 1mr.

Cucremunsii 6ok C2,8I'rr; , 512 Mb, 160Gb
HDD - 1 mt.,

MoHuTOp Samsung 920NW- 1 i,

monutop Phillips 2205— 1 mwir,

npuntep HP LJ 1150

M®V Kyocera Taskalfa 180

ITocagouHbIX MecT 2 UIT CaMOCTOSATEILHOMI
paboThl , 0OBEIMHEHHBIX B JIOKATBHYIO CETh C
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HaumeHoBaHue crieuajgbHBIX IIOMEIICHUN U MO- OcCHaIIIEHHOCTH CHEUAILHBIX TOMEICHUN U
MEIIEHUH JUIsl CAMOCTOSITEIILHON pabOThI MTOMENICHUH JJII CAMOCTOSITEIbHOM pabOThI

BBIXOJOM B ceTh Internet

2-1700 DeKTPOHHBIN YMTAJBHBIN 344 11 ca- | Cucremusiii 6ok C2,81ti, 1 GB, 80 GB HDD

MOCTOSITEIBHON pabOThI — 1 .
347740, PoctoBckas 00i1., 3epHorpaackuii paiion, | Cucremusiii 6ok C2,81ti, 512 Mb, 80 GB
r. 3epHorpan, yia. Coserckas, 1oM Ne28/30. HDD - 9 mir.

Monutop Samsung 920NW — 10 mir.
KommyTtarop Dlink — 1 mrr.

Cxkanep EPSON — 1 .

ITocagounkix MecT 10 11 caMOCTOSTEIBHOMI
paboThHl , 00BEAMHEHHBIX B JJOKATBHYIO CETh C
BBIXOZOM B CeTh Internet.

5-217 nomemenue s XpaHeHust U npoduiakTu- | Cienuaiv3upoBanHas mebenb U 000pyaoBa-
YEeCKOTo 00CITy>)KUBaHUs y4eOHOTo 000pYOBaHMS. | HUE JJIS XpaHEHUS U MPOPUIAKTHIECKOTO 00-
347740, PocroBckast 00:1., 3epHOTPAJICKHI palioH, | CIIyKUBaHHs Y4eOHOTO 000pyA0BaHUS

r. 3epHorpaz, ya. Coserckas, jom Nel5/4.

7.

METOANYECKUE YKA3ZAHUA JJI51 OBYYAIOIIIUXCSA

MO0 OCBOEHMIO YYEBHOW JUCHMUILIMHBI (MOLYJIS)

Bun yuebHbIx

3aHATUU

OpFaHI/I3aHI/IH ACATCIIBHOCTH CTYyACHTA

1

2

Jlexun

Hanucanue KOHCIEKTa JEKIMHA: KpaTKo, CXeMaTHYHO, [IOCIIe10BaTeNbHO (PUKCH-
[POBaTh OCHOBHBIE MOJIOKEHHUSI, BEIBOABI, (POPMYITNPOBKH, 000OIIEHHS; TOMEYaTh
BaYKHBIE MBICIIY, BBIIEJIATH KIIFOUEBBIE CII0BA, TEPMUHBI. [IpoBEpKa TepMUHOB,
MOHATUM ¢ TOMOIIbIO SHIUKIIONEANH, CIIPaBOYHUKOB. OO03HAUUTH BOIPOCHI,
TEpMUHBI, MATEPUAIl, KOTOPBIN BBI3BIBAET TPYAHOCTH, IOMETUThH U IOIBITATHCS
HaWTH OTBET B PEKOMEHYEMOU IuTeparype. Eciim caMOCTOATENBHO HE y1aeTcs
pa3o0paTkcs B MaTepuae, He0OX0JMMO chOpPMYIHPOBAThH BOIIPOC U 33JaTh Mpe-
[IO1aBATENI0 HAa KOHCYJIBTALHH.

[IpaxkTrueckue
3aHATUA

[TpopaboTka pabouei mporpaMMel, yienss 0co60e BHUMaHUE LESIM U 331a4aM,
CTPYKTYpE U COAEpKaHUIO AUCUUIIINHBL. KOHCTIEKTHpOBaHNE HCTOUHUKOB. Pabo-
Ta ¢ KOHCIIEKTOM JIEKIIUi1, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, ITPO-
CMOTP PEKOMEHIyeMOW JIUTepaTyphl U J1p. Perienne 3aqa4d 1o alropurmy.

Pedepar

[Touck nuteparypsl U cocTaBieHre 6MOIMOrpadgpuu, U3I0)KEHUE MHEHHUS aBTOPOB
1 CBOETO CY>KJIEHUS 110 BHIOPAaHHOMY BONPOCY; U3JI0’KEHNUE OCHOBHBIX aCTIEKTOB
npo6aembl. O3HAKOMUTBCS CO CTPYKTYPOH U opopMiieHneM pedepara.

TloxaroroBska k 3a-
4yeTy

[Ipy moAroTOBKE K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCIIEKTHI JIEK-
L1, pPEKOMEHAYEMYIO JINTEPATYPY
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