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1. IEJIA U 3AJTAYH JTUCTUTIIAHBI

1.1. Heau q(ucuMmaInHbI

[lenpt0  W3ydyeHUs  JOUCLUUIUIMHBI  SABJISIETCS  COBEPIICHCTBOBAHUE
TEOPETUYECKOMN MOJITOTOBKU OaKajIaBpOB B BOMPOCAX UCCIEAOBAHUS, ONITUMU3AIIUN
Y U3Y4YEHUS MPOOJIEM TEIJI0OIHEPTETUKN B COBPEMEHHOM OOIIIECTRE.

1.2. 3aga4u ocBOeHHUSA TUCIHUILIHHBI

dopmupoBaHue yMeHus: HOPMYJIHPOBATH U PEIIaTh 3a/1a41, BOSHUKAIOIIUE B
xozie Tpo¢eCCHOHATILHOW JEATEeILHOCTH W TpeOyIomue YIIIyOJICHHBIX 3HAHUH,
BBIOMpaTh HEOOXOAUMBIE METO/Abl HCCIeN0BaHMs, OO0pabaThiBaTh IOJYYEHHBIC
pe3yJIbTaThl, AHAJIM3UPOBATH W OCMBICIMBATHP HMX C YYETOM HMEIOLIUXCS
JUTEPATyPHBIX JaHHBIX, MPEJCTABIATH WUTOTH TPOJICIAHHOW paboThl B BHJIC
0Tu€TOB, pedeparos, cTaTeil.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctuumiuaa «CoBpeMeHHBbIE MpOoOJIeMbl TEIUIOIHEPTETUKM» OTHOCHUTCS K
nucourinHam 61oka OT/I.

3. HEPEYEHD IVNIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 11O
JUCHUIIVIMHE
[Ipouecc  u3ydyeHHs  JUCUMILIMHBI «CoBpemeHHBIE  MTPOOIEMBI
TEIIODHEPT€TUKI HANpaBlieH Ha (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLUMI:
VYK-1 - CnocobGeH ocCylecTBIATh MOUCK, KPUTUUYECKUN aHAIU3 U CHHTE3
UH(pOpMaIUH, TPUMEHITH CUCTEMHBIN MOAXO0J JJI PEIIEHUS TOCTABICHHbBIX 3a/1a4
OIIK-1 - Cnooco0eH mnNOHMMAaTh NPUHLHUIBI Pa0OTBl  COBPEMEHHBIX
UHPOPMAIIMOHHBIX TEXHOJOTHMM M HCIONb30BaTh MX JJIA pEIICHUs 3a1ad
npo¢eCCUOHATIBHON JESITENbHOCTH
[IK-1 - Coocoben x oOecrieueHuto 3(Q(PEKTUBHOM SKCIUTyaTallUd |
MOJIEPHM3AIIMH SHEPTreTHUYECKOTr0 U TEIIOTEXHOJIOTHYECKOT0 000PYJ0BaHMSI

Pe3yabTaThl 00yueHHs, XapaKTepUu3yolue

Komnerenmus
cpopMHUPOBAHHOCTH KOMIIETCHIIMH

YK-1 3HATh MPUHIUIBI TPUMEHEHUS COBPEMEHHBIX TPOOJIEM B
HAyKE U TEIUIOOHEPTeTUKE

yMeTh paboTaTh Ha KOMIBIOTEPE (3HAHHE ONEepaIMOHHOMN
CUCTEMBI), OCYIIECTBIISITH COOp UH(pOpMAIUH, TPOU3BOTUTH
aHaNMM3  MPUMEHUTEIBHO K  TEIIODHEPreTUYECKUM
IpoIECCaM U YCTAHOBKAM

BJIQJIETh METOAAMH TOMCKA U 00paboTKHU MH(POpMAMU Kak
BPyYHYIO, TaK H C T[PUMEHEHHEM COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHH.

OIIK-1 3HATh cpencrTaa BU3yaIU3alluU 151 aHUMAallUH
AKCIEPUMEHTAJIBHBIX U PACUETHBIX JIAHHBIX; MPOrPAMMHBIE
CpEICTBA MHKEHEPHOI'0 aHAJIN3a




YMCTb HCIIOJIB30BATH CIICHUAJIM3UPOBAHHBIC IIPOTPAMMHBIC
IMaKCThI I pacuceTa MHKCHCPHBIX 3ajia4, CBOMCTBEHHBIX
Cro Ccliicnuajin3alnun

BJIQJIETh ~ HAaBBIKAMU  KAYECTBCHHOW  BH3yaJU3alluu
pE3YJIbTATOB pacueTa MOJAENEN PA3IMYHOM CI0KHOCTHU

IK-1 3HATh OKCIUTyaTal[MOHHBIC 3aTpaThl U OOCITY>KWBaHHE
TEIJIODHEPT€TUYECKOTO  KOMIUIEKCa, 3HaTh OCHOBHBIE
aCIeKThl N0 MOJICPHU3UPOBAHUIO HDHEPrE€TUYECKOrO H
TEIUIOTEXHOJIOTMYECKOr0 000PY10BAHUS

YMETh NPOU3BOJAUTH pacyeT »>KCIUTyaTallud U 1oadop
HOBOr0  OOOpYIOBaHUS, C Y4YE€TOM HCIOJIb30BaHUSA
MOJIEpHU3ALINH

BJIAJICTh HaBBIKAMHU JKCIUTyaTaIldd, BEIOOPY MPOTOTHUIIOB U
AQHAJIOTOB DJHEPTeTHYECKOr0 U TEIUIOTEXHOJIOTUYECKOTO
00opy10BaHUS

4. OFBEM JUCHUIIJIMHbI
OOmass  TpyroeMKOCcTb  JUCHMIUIMHBL ~ «COBpEMEHHbIE  MPOOIEMbI
TEIJIOIHEPTETUKI) COCTABIISET 2 3.€.
Pacnipenenenne Tpy10€MKOCTH AUCLUILUIMHBI 110 BUIAM 3aHATUN
o4yHasi (popmMa 00y4eHHs

Bcero | Cemectpsl

Bunbr yueOHoI paboThI

JacoB 5
AyAUTOpHBbIE 3aHATHSA (BCEro) 36 36
B Tom uucne:
Jlexun 36 36
CamocTosiTesibHasi padoTa 36 36
Buibl mpoMeXyTOYHOM aTTECTAIMN - 3aYET + +
OO0m1as Tpy10eMKOCTb:
aKaJIeMHUYECKHE JaChl 72 72
3a4.e. 2 2

04HO-3204Hast Gopma o0yueHus

Bcero | Cemectpsl

Bunbr yueOHOI pabOThI

4acoB 9)
AyAUTOpPHBIE 3aHATHSI (BCEro) 16 16
B ToMm umncre:
Jlexkuuu 16 16
CamocTosiTesibHAsi padoTa 56 56
Buapl npomexyTo4HOM aTTeCTallUy - 3a4€T + +
OO6m1as Tpy10€MKOCTb:
aKaJIeMUYECKUE YaChl 72 72
3a4.e]l. 2 2

3a04Has popma 00ydeHuUs



Bunsl yaeO6HOM paboThI

Bcero | Cemectpsl

4acoB 7

AyYAUTOpPHBbIE 3aHATHS (BCEr0) 6 6

B ToMm uuce:

Jlexun

CamocrosiTesibHasi paboTa 62 62

Yacsl HA KOHTPOJIb

Buibl mpoMeXyTOYHOM aTTECTAIUN - 3aYET + +

OO0mas Tpy10eMKOCTb:

AKaJCMHNYCCKUEC YacChl
3a4.Ca.

72 72

5. COAEP KAHUE JUCHUIIJIMHBI (MOJAYJIA)
5.1 Copep:xxkaHue pa3aejioB JAUCHUIVIMHBI U

TPYAOEMKOCTH IO BUIaM 3aHATHH

ouyHas ¢opma 00yueHust

pacmpejaeseHue

HaunmeHnoBanue TeMbI

Conepxanue pasnena

JIekr

CPC

Bcero,
yac

1 N3Hoc ponmos

JucOananc mo3uIuii TeruiosHepreTuku. Kampossrit Bompoc.
OtcyTcTBHE CTpaTeruu pas3BuTHA oTpaciau. Temmo- u
pecypcocOepexeHue. o (bI3UIecKIX BEIUYHHAX,
UCHONB3YEMBIX B INPAKTHKE MPOU3BOACTBA M IOTPEOIICHUS
9JIEKTPUYECKOI U TeroBoi sHepruu. HekoTopsle cBoiicTBa
BOJSIHOTO Tapa M BoxAbl. HekoTopwle cBoOWCTBa TOILIHB,
CKUTaeMbIX Ha TeIUIOBBIX 3JIEKTpOCTaHIMAX. Hekoropsle
CBOMCTBAa MaTEpUAJIOB ISl SHEPTETHIECKOT0 000pyHAOBAHUSL.
DHepreTHka U 3J1eKTpOreHepupyoute CTaHIUU

12

2 THITBI TEIIOBBIX
3JEKTPOCTAHIIHHA

OOmiee mpencTaBIeHWE O TEIJIOBOH AIEKTPOCTAHIIUH.
TexHonormuecknii mporecc mpeoOpa3oBaHUSI XUMHUECKON
SHEPruM TOIUIMBA B AJekTpodHepruto Ha TOC. ['nmaBHbIN
xoprnyc TOC. 3HaKOMCTBO C OCHOBHBIM 00OpYIOBaHHEM
TOC.  bmmxaiimme ¥ OTHAJIECHHbIE  NEPCHEKTHBBI
crpoutenscrBa TOC

12

3 Cxembr TOL]

Cxema BopomozorpeBarenbHol ycranoBkn TOLl. I'paduk
TETIOBOH Harpy3ku TETI0CeTH u pabora
BOJIOIIOJIOrpeBaTeNbHOM ycraHoBkM Ha TOLI. VcrpoiictBo
CETEBOTO MOJ0TPEBATENS

12

4 | YcrpoiicTBO COBpeMEHHOI
BbICcOKOTeMIiepaTypHoit I'TY

[IpenmymectBa, HemocTtaTkn U obmactu npumeHenus ['TY.
CpaBHHTENBHBIE  XapaKTePUCTUKH  OTCUECTBEHHBIX U
3apyoexsbix ['TY. [loHsaTHE 0 TApOTa30BEIX YIHEPTETUIECKUX
TEXHOJNOTUAX M ycrpoiictBo  mpocreifmenn — IIT'Y.
Knaccudpukarms III'Y, uX THOBL, [pEUMYLIECTBa H
HefocTaTky. [lapora3oBble YCTAHOBKH YTHIIM3AIMOHHOTO
TUMa. YCTPOHCTBO TOPU3OHTANBLHOIO KOTIA-yTHUIM3aTOPA.
[IpeumymecrBa u Henoctatku I1I'Y, ux MecTo B 3apy0OexHON
SHEpreTHKe M TeHICHIWU UX pa3BuTHA. [IpuHIMIHMaIbHAS
CXEMa, OCHOBHBIE MapaMeTPbl M TEXHHKO-3KOHOMHYECKHE
nokazarenu. OcobenHoctn TemnoBoi cxemsl III'Y-450T.
Pe3ynbraTel 1mepBOro rofa IKCIUTyaTalUH W TEXHUYECKUH
ypoBenb [II'V-450T. O6mee onmcanue I'TY. YcrpoiictBo
KaMmep cropasus. YCTpOIHCTBO ra3oBOH TypOMHEI U CHCTEMa
ee oxiaxaenus. Coopka ['TY, tpancnopruposka Ha TOI] n
yCTaHOBKa B MallMHHOM 3ajne. PazBurue xoncrpykuuii ['TY
¢upmer Siemens u Mecro I'TY V94.2 B sTOoM pasBuTHH.
TenmnoBast cxema KOTenbHOH ycTaHOBKH. KoHCTpyKIms
kotna-yrwmsaropa [II'Y450-T. Koucrpykiust mapoBoi
Typounsl  T-170-7,8.  OcobOenHoctn paboTHl  MapoBo
TypOunsl B cocraBe [II'V-450T B KOHICHCAIlMOHHOM H

12




TEIIO(QUKALTUOHHOM peXuMax. KonneHcannonHas
yCTaHOBKA u KOHCTPYKITHS KOHZIEHCaTOpa.
Termnodukanuonnas ycraHoBka sHeprooioka [1I'Y-450T

DHepreTuka u
TEIUIOdHEPreTHKA B
MacuiTabax rocyaapcraa

IToHsATHE O TEXHMYECKOM  YPOBHE OHEPIeTHKH |
TETIOYHEPTEeTHKH. Homenxuarypa TeHEPHPYIOINX
TETUIOIHEPTeTHYECKUX MOIIHOCTEH U CTPYKTYpa BBIPAOOTKH
anekTposHeprun. Bo3pactHoit cocras obopynoBanus TOC u
TOL, Poccun. DKOHOMUYHOCTH 3neKTpocTaHIMU. OLeHKa
texHuyeckoro yposHs TOC Poccun.

12

TexHuueckas crpaTerus
OOHOBJICHUS
TEIUIO9HEPTETHKH JIJISt
pa3m/1q1-u>1x peFI/IOHOB
Poccun.

CocTossHHE M IEPCHEKTHBBI CO3JAHUS  COBPEMEHHBIX
BBICOKOTEMIIEPATYPHBIX ITY poccuiickum
SHEPrOMaIINHOCTpOeHHEeM. [IpoOiaeMbl ¥ NepCIeKTHBEI
CO3/IaHMSI POCCHHCKHMX MapOTYpPOMHHBIX  9HEProOJOKOB
HOBOTO TOKOJeHHs. KOTIBl ¢ HUPKYNMMPYIOMUM KHISIIAM
cnoeM. Meronsl peHoBanuu TOC n mpobiema NpozIeHHs
pecypca. IlocnencTBusi [uuTeNnbHOH paboThl MeTaiia MpH
BBICOKOH TeMIlepaType U ucueprnanue pecypca. TexHoIorus
obecrieueHnss W TPOMJEHHS  pecypca  DJIEMEHTOB
SHEPreTHYEeCKOro 000pyJoBaHHUA. YTpaBlIeHHE CPOKOM
SKCIUTyaTalMH 3JIEMEHTOB SHEPreTHIecKOro 000py10BaHHs

12

HUroro

36

36

72

04HO-3204Has ¢opMa 00yUeHUs1

HaumeHoBaHue TeMbI

Conepxanue pazzena

Jleknn

CPC

Bcero,
yac

W3znoc ponmos

Jucbananc mMo3HUIUIA TeTUIO3HepreTHKU. Kamposslii Bompoc.
OtcyrcTBUE CTpaTerMu pas3BUTUS  oTpacid. Temwio- u
pecypcochepexeHue. o bu3nIecKrx BEJIMYUHAX,
HCIIONB3YEMBIX B TPAKTUKE IPOHM3BOJCTBA M IIOTPEOICHUS
3JIEKTpUYECcKOl U Term1oBoi sHeprun. HekoTopsle cBolicTBa
BOASIHOTO mapa M Boxabl. Hekoropwle cBOMCTBa TOIUIUB,
CKHTaeMbIX Ha TEIUIOBBIX 3JIEKTpocTaHIMsIX. Hekoropsie
CBOMCTBa MaTepUAJIOB ISl SHEPTeTUIECKOr0 000pyAOBAHUSL.
DHepreTHKa U 3JIeKTPOTreHEPUPYIONTHE CTAHIHN

12

Twurnbl TEMIOBLIX
3JIEKTPOCTaHIINH

OOuiee mnpexncTaBIeHUE O TEIJIOBOM  AIEKTPOCTAHLHUH.
TexHOMOTHYECKUI TpoLecc MpeoOpa3oBaHUs XUMUYECKOU
SHEpruM TOIUIMBa B 3nekTposHepruto Ha TOC. I'naBHbIf
xopryc TOC. 3HaKOMCTBO € OCHOBHBIM O0OPYZOBaHHUEM
T3C. Bamxkaiimme u OT/HaJICHHBIE MepCIEKTUBBI
crpoutenscrBa TOC

12

Cxembl TOL]

Cxema BopomozmorpeBarenbHol ycranoBkn TOILl. I'paduk
TETLIOBOM Harpysku TEIUIOCETH u pabota
BOJIOTIONIOTpeBaTeNnbHOW ycraHOBKH Ha TOL[. YcrpoiictBo
CETEBOTO IT0J[0TPEBATENS

10

12

YeTpoiicTBO COBpeMEHHOM
BbICOKOTeMIepaTypHoi I'TY

[peumymecrBa, HemoctaTku U obmactu npumeHenus ['TY.
CpaBHHTENbHBIE  XapaKTEPUCTHUKH  OTEUECTBEHHBIX |
3apyoexHsix ['TY. IloHsTue 0 napora3oBbIX JHEPreTHYECKUX
TEXHOJIOTUSAX M ycTpoiictBo  mpocreitmeit  IIT'Y.
Knaccnpukamus III'Y, uX THIOBL, [pedMylIecTBa H
HemocTaTku. Ilapora3oBble YCTAHOBKHM —YTHUIIHM3AIlMOHHOTO
THMA. YCTPOMCTBO TOPU3OHTAIBHOIO KOTJIA-yTHIM3aTOPA.
Ipenmymecra n Henocratku I1I'Y, nx Mecto B 3apyOexHOM
SHEpreTHKe M TeHJCHIWH UX pa3BuTHs. [IpuHIMIHIaTbHAS
CXeMa, OCHOBHBIC IapaMeTpbl M TEXHHKO-OKOHOMHYECKHE
nokaszarenu. OcobeHHocTu TeruoBoi cxemsl IIT'Y-450T.
Pe3ynbTaTel mepBOro Tofia IKCIUTyaTalUW M TEXHHIECKUH
ypoBerb II'Y-450T. O6mee omnucanne ['TY. YcrpoiicTBo
KaMep CropaHus. YCTPOMCTBO Ta30BOM TYpPOMHBI U CHCTEMa
ee oxnaxaenus. Coopka ['TY, tpancnopruposka Ha TOI 1
yCTaHOBKa B MallMHHOM 3ane. PasBurue xoHcrpykumid ['TY
¢upmer Siemens u mecro ['TY V94.2 B 3TOM pa3BHUTHH.
TeruoBast cxema KOTeNbHOH ycraHOBKM. KoHCTpykius
korna-yrunusaropa [II'V450-T. Koncrpykuus mapoBoi
Typounsr  T-170-7,8.  OcobenHoctn paboTHl  mMapoBoi
TypOunsl B cocraBe III'Y-450T B KOHIOEHCAllMOHHOM H
TeIo(GUKaIHOHHOM peXUMax. Kongencarmonnas
yCTaHOBKA u KOHCTPyKITHS KOHJIEHCATOpa.
TennogukanronHas ycraHoBKa 3Heprooioka [1I'Y-450T

10

12

DHepreTuka u

Tlonsitue 0 TEXHUYCCKOM YPOBHE OHCPTECTUKHU u

10

12




TEIIOOHEPreTHKA B
MacmTadax rocyaapcraa

TEeIJIOHEPTeTUKH. Homenknatypa T'eHEepUPYIOIUX
TEIUIOPHEPTeTHIECKHX MOIIHOCTEH M CTPYKTYpa BEIPAOOTKH
aJeKTpo3Heprun. Bo3pactHoit cocras obopymoBanus TOC u
TOL| Poccun. DKOHOMUYHOCTH 37eKTpocTaHIMM. OleHKa
texHuueckoro yposHs TOC Poccuu.

TexHnveckas cTparerus
OOHOBJICHUS
TETUIORHEPT €TUKHU JIJIS
Ppa3IuYHBIX PETHOHOB
Poccun.

Cocrostaue )51 MEPCIIEKTUBLI Co31aHuA COBPEMECHHBIX
BBICOKOTEMIIEPATYPHBIX I'TY poccuiickum
SHEProMaIIMHOCTpOeHNEeM. [IpoOiaeMBl ¥ MepCIeKTHBEL
CO3JaHUSl POCCHHCKHX HapoTypOMHHBIX 3HEProOJIOKOB
HOBOTO TOKOJeHHs. KOTIIBI ¢ DUpKyIMPYIOMNM KHUISIIAM
cnoeM. Meroasl penoBaiyu TOC u mpobiema mpouieHus
pecypca. IlocnencTBus IMUTENbHOW PabOTHI MeTauia TPH
BEICOKOH TeMIlepaType U ucuepranue pecypca. TexHomorus
obecrieueHMss W TPOAJEHHA  pecypca  3JIEMEHTOB
SHEPreTHYECKOro O00OpyJOBaHUA. YTPaBIEHHE CPOKOM
9KCILTYaTalH JIEMEHTOB 3HEPIeTHYECKOr0 000PYI0BaHUS

10

12

Htoro

16

56

72

3a04Has popma 00yueHus

HaumeHnoBaHue TeMbl

Conep:xanue paszzena

Jlekin

CPC

Bcero,
yac

W3znoc ponmos

Jucbananc mo3unuii TeriosHepreTuku. Kamposslii Bompoc.
OtTcyTcTBHE CTpaTerHyl pas3BHTHA OTpacid. Temio- H
pecypcocOepexeHue. o (bu3UecKux BEJIMYMHAX,
HCIIONB3YEMBIX B TPAKTUKE NPOHM3BOJCTBA M IOTPEOICHHS
UIEKTPUYECKOU U TemoBoil sHeprun. HekoTopsle cBolicTBa
BOASIHOTO Mmapa M Boxabl. HekoTropsle cBOMCTBa TOIUIUB,
CKHTaeMbIX Ha TEIUIOBBIX OJJIEKTpocTaHIMsAX. Hekoropsle
CBOMCTBa MaTepHAaJIOB [yl 3HEPreTHUECKOro o00opyaoBaHUs.
DHepreTHKa U 3JIeKTPOTreHEPHPYIONTHE CTAHIINN

10

12

Twurnbl TEMIOBLIX
3JIEKTPOCTaHIINH

OOmiee mnpexncTaBIeHUE O TEIJIOBOMH  AIEKTPOCTaHLHUH.
TexHOMOTHYECKHI TpoLecc MpeoOpa3oBaHUs XUMUYECKOU
SHEpPruM TOIUIMBAa B 3nekTposHepruto Ha TOC. I'nmaBHbIA
kopryc TOC. 3HaKOMCTBO C OCHOBHBIM 00OpYIOBaHHEM
TOC. Bamxkaiimme u OT/HaJICHHBIE MePCIEKTUBBI
crpoutenscTBa TOC

10

12

Cxembl TOIL]

Cxema BopomonorpeBarenbHoil yctanoBku TOLl. I'paduk
TETLTOBOH Harpys3Ku TETIIOCeTH i1 pabora
BOJIOIIONIOTpeBaTenbHOM ycraHOBKM Ha TOL[. VYcrpoiicTBo
CETEBOTO ITOJIOTPEBATENS

10

12

Y CTpoicTBO COBPEMEHHOM
BbIcOKOTemIeparypHoit I'TY

[IpeumymiecTBa, HeqocTaTku U obnacty npuMenenns ['TY.
CpaBHHTENBHBIC  XapaKTEPUCTHKH  OTEUECTBEHHBIX W
3apyoexHslx ['TY. IloHsTHE 0 Hapora3oBbIX SHEPreTUYECKUX
TEXHOJIOTUSX M ycTpoiictBo  mpocteitmeit  IIT'Y.
Knaccupukarmuss III'Y, ©uX THIOBL, T[peUMyIIecTBa H
HefocTaTtku. Ilapora3oBble YCTaHOBKM —YTHIIM3ALIMOHHOTO
THMA. YCTPOMCTBO TOPU3OHTAIBHOIO KOTJIA-yTHIM3aTOPA.
Ipenmymecra u HenocraTku I1I'Y, nx Mecto B 3apyOexHOM
SHEpreTHKe M TeHJEHIMHU uX pas3uTus. IIpuHImMNuanmbHas
CXeMa, OCHOBHBIC IapaMeTpbl M TEXHHKO-3KOHOMHYECKHE
nokazarend. OcobOenHoctH TemnoBoi cxemsr IT'Y-450T.
Pe3ynbTaTel MepBOro Tofia IKCIUTyaTalUH M TEXHHIECKUH
ypoBers III'Y-450T. O6mee omucanue ['TY. YcrpoiictBo
Kamep Cropanus. Y CTpPOICTBO ra3oBoil TYpOUHBI U CHCTEMa
ee oxnaxaenus. Coopka ['TY, tpancnopruposka Ha TOI
yCTaHOBKa B MalllMHHOM 3aie. Pa3Butue xoHcTpykuuit I'TY
¢upmer Siemens u mecro ['TY V94.2 B 3TOM pa3BUTHH.
TennoBast cxema KoTenbHOH ycraHoBku. KoHcTpykius
korna-yrunusaropa III'V450-T. Koncrpykuus mapoBoi
Typbunel  T-170-7,8. OcobOeHHOCTH pabOTBHI TapoBOU
TypOunel B cocraBe [II'Y-450T B KOHICHCAI[MOHHOM H
TemI0(pUKAITMOHHOM pexumax. Konnencanumonnas
yCTaHOBKa u KOHCTPYKIUS KOHJIEHCaTOopa.
TennodukanuoHHas ycraHoBka 3Heproosoka [1I'Y-450T

10

10

OHepreTuka u
TEIIOOHEPreTHKA B
MacmTabax rocyaapcraa

[loHsTHE O TEXHWYECKOM YPOBHE DJHEPreTUKH H
TEIUIO3HEPTETUKHU. Homenknatypa TeHEepUPYIOIUX
TEIJIOPHEPTETUIECKUX MOIIHOCTEH M CTPYKTypa BBIPAOOTKH
ayeKTposHeprun. Bo3pactHoit cocras obopymoBanus TOC u

10

10




TOIl Poccun. DKOHOMHYHOCTH 3neKTpocTaHimid. OueHka
texHuueckoro ypoeHst TOC Poccun.

6 Texnuueckas crpareruss  |COCTOSIHHE W IEPCHEKTUBBI  CO3JAHUS  COBPEMEHHBIX
0OHOBIICHUS BBICOKOTEMIIEPATYPHBIX I'TY poccuiickum
TEeIUIOOHEPTeTUKH JUIS SHEProMalIMHOCTpOeHNEeM. [IpoOiaeMbl ¥ NepCIeKTHBEL
Pa3IMYHbIX PETMOHOB CO3/IaHMSI POCCHHCKHMX MapOTYpPOMHHBIX  JHEProOJOKOB
Poccun. HOBOTO MOKOJIeHUA. KOTJbI ¢ HUPKYIMPYIOIIUM KHITSIIHM

cnoeM. Meronsl penoBamyu TOC m mpobiema NpouIeHns - 12 12

pecypca. IlocnencTBus AMUTENnbHOW PabOTHI MeTaula MPHU
BBICOKOH TeMmIlepaType U ucdepranue pecypca. TexHoorus
obecrieueHMss W TPOAJIEHHS  pecypca  3JIEMEHTOB
SHEPreTHYECKOT0 O00OpyIOBaHUA. YTpPaBIEHHE CPOKOM
SKCILTYaTall{ JJIEMEHTOB 3HEPIeTHYECKOr0 000PYIOBAHUS

Hroro 6 62 68

5.2 llepeuyensn 1a00paTOPHBIX PadoT
He npenycMoTpeHO yueOHBIM MJIaHOM

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IIJJAaHOM OCBOCHHE JUCIUIUIMHBI HE
NpeIyCMaTPUBAET BBIOJHEHUE KYypCOBOT'O MPOeKTa (paboThl) MM KOHTPOJIHHOU
padoTHL.

7. OHEHOYHbBIE MATEPHUAJIBI JIS1 TPOBEJIEHUSA
MMPOMEXKYTOUYHOM ATTECTAIIMA OBYUYAIOIIUXCS 11O
JUCHUIIIMHE

7.1. Onucanue nmokasartejieid ¥ KpUTepUeB OLEHMBAHUA KOMIETEHIIMH
HA Pa3JIMYHBIX dTanax ux GopMupoBaHusl, ONMUCAHNE IIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIst

Pe3ynpTarel TEKymero KOHTPOJA 3HAHUA M MEXKCECCMOHHOW aTTecTaluu
OLIEHUBAIOTCA MO CIAEAYIOLEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

K Pe3yabTaTsl o0y4yeHus, K

oMIIe- XapakTepu3ywuue HTEPUN

Tenmust cd)(}:panl:)Ba);lﬂl(l)JCTb OHEHHBEHHH ATTecTOBaH He arrecroBan

KOMIIETEHIIHH

YK-1 3HaTh IPUHIIUIIBL Tect Beimonnenue pabot B Heseimonnenue
MIPUMEHECHHSI CPOK, paboT B CPOK,
COBPEMEHHBIX ITpo0IeM HIPEeJyCMOTPEHHBIN B |MIPeyCMOTPEHHBIN B
B HayKe U pabouunx mporpamMmax pabounx
TEIIODHEPIreTHKE IporpamMmax
yMeTh paboTaTh Ha Tecr BrimostHeHue paboT B Hesbinosnnenue
KOMIIBIOTEpE (3HaHUE CPOK, paboT B cpoK,
OIIEPaLlMOHHOMN IIPENyCMOTPEHHBIN B | IPEyCMOTPEHHBII B
CHCTEMBI), pabounx mporpamMmax pabounx
OCYIIECTBIATH cOOp IIporpamMmax
nH(popManuu,
MIPOU3BOAUTH AHAIN3
MPUMEHHUTEIBHO K
TEILUIO3HEPreTUYECKUM
mpoleccam u
yCTaHOBKaM
BJIaJIETb METOAAMU Tect Brimosnnenue pabot B HesblnosiHeHuE
oMcKa 1 00paboTKN CPOK, paboT B CpOK,
MH)OPMAIHHN KaK IPeJyCMOTPEHHBIN B |peycCMOTPEHHBIH B




BpPYYHYIO, TaK U C pabounx mporpamMmax pabounx
MIPUMEHEHHEM Iporpammax
COBPEMEHHBIX

MHPOPMAIMOHHBIX

TEXHOJIOTUIL.

OIIK-1 3HaTh CPEACTBA Tect BrimonHeHnue paboT B Hesbinosinenue
BU3YaJIH3AIMU U CPOK, paboT B CPOK,
aHUMAaIuN MPEAYCMOTPEHHBIN B | IPEAYCMOTPEHHBI B
9KCIIEPUMEHTAIBHBIX U paboumx mporpammax pabounx
pacUeTHBIX JAaHHBIX; IporpaMmmax
MIPOrpaMMHBIE CPEJICTBA
MH)KEHEPHOT0 aHaJIN3a
YMETh UCIIOJIB30BATh Tecr Brimonnenne pabor B | HeBwinmonnenue
CIelMaTU3UpPOBAHHBIC CpOK, paboT B CpOK,
MIPOTPaMMHBIE TTAKETHI IPEAyCMOTPEHHBIN B | ITPEAYCMOTPEHHBIH B
JUId pacdera paboumx mporpammax pabounx
WH)XEHEPHBIX 3a/1ad, Iporpammax
CBOWCTBEHHBIX €TO
CTIEIUATH3ALIH
BJIAJIETh HaBBIKAMHU Tecr Bemmonnenue pador B | HeBbinosnHenue
Ka4eCTBEHHON CPOK, paboT B CpoK,
BH3YyaIn3aliu IPEYCMOTPEHHBIH B | IIPEAYCMOTPEHHBIH B
pe3yIpTaTOB pacueTa pabodmx mporpaMmmax paboumnx
MOJeNeN pa3nuyHON porpamMmax
CJI0KHOCTH

IK-1 3HaTh Tect BrimonHeHue paboT B Hesbinonnenue
IKCITyaTal[HOHHbIE CPOK, paboT B CpoK,
3aTpaThl U [IPELYCMOTPEHHBIN B | IPEyCMOTPEHHBIH B
oOciy)kuBaHHe paboumx mporpammax pabounx
TETIOIHEPTETUIECKOTO porpammax
KOMILIEKca, 3HaTh
OCHOBHBIE aCIEKTHI 110
MOJICpHU3UPOBAHHHIO
SHEpPreTH4ecKoro U
TETIOTEXHOJIOTHUECKOTO
000pyI0BaHUS
YMETh IPOU3BOANTH Tecr Beimonsenne pabor B | HeBbinmonHenue
pacyer 3KCIuTyaTanuy 1 CpOK, paboT B CPOK,
1o100p HOBOTO IPEAYCMOTPEHHBIA B | IIPEAYCMOTPEHHBII B
o0opynoBaHwus, C paboumx mporpammax pabounx
y4eToM porpammax
HCIIOJIb30BAaHUS
MOJICpHU3AIIMN
BJIaJICTh HABBIKAMHU Tecr Brimonnenne pabor B | HeBbinmonnenue

SKCIUTyaTaIiH, BEIOOPY
MIPOTOTUIIOB ¥ aHAJIOTOB
SHEPreTUYecKoro U
TETIOTEXHOIOTHIECKOTO
000pyI0BaHUS

CPOK,
MIPE1YCMOTPEHHBIN B
paboumx mporpammax

paboT B CPOK,
[IPEAYCMOTPEHHBIN B
padoumx
porpammax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsl 3HAHUM
Pe3ynbTarhl MpoMeKyTOYHOTO KOHTPOJISI 3SHAHUN OLIEHUBAIOTCS B 5 cemecTpe

JUTsl O9HOM (PopMBI 00YUEHHS, 5 ceMecTpe JJIsi O9HO-3a09HON (HOopMbI OOydeHwmsl, 7
ceMecTpe sl 3a09HOH PopMBbI 00YUCHHUS 10 IBYXO0aNIbHOM cucTeMe:

3adYTCHO»
«HCE€ 3a4TCHO»




Komme-
TEeHIHU

Pe3yabTarbl 00yyeHus,
XapaKkTepH3ylouue
copMupOBaHHOCTH
KOMIIETeHIIHH

Kpurtepun
OLICHMBAHUSA

3auTeno

He 3aureno

YK-1

3HATH [TPUHIUIIBI
IMPUMEHEHUS
COBPEMEHHBIX MPOoOIeM
B HayKe U
TEIUIODHEPTeTHKE

Tect

Brimonnenue tecra Ha
70-100%

Brimonxenue meHee
70%

yMeTh paboTaTh Ha
KOMIIbIOTEpE (3HAHKE
ONEPaLMOHHON
CHCTEMBI),
OCYIIECTBISTH COOp
“HpOpMaIHHy,
MIPOU3BOINUTH aHAIN3
MIPUMEHUTEIBHO K
TEIJIOPHEPTreTUIECKUM
TporieccaM
yCTaHOBKaM

Pemenne CTaHJapTHBIX
MMPAKTUYCCKUX 3a1a4d

IIpogeMoHcTpHpOBa H
BEPHBIN XOJ pELICHHUS
B OOJIBIIMHCTBE 337134

33[[3‘-11/1 HC PCIICHLI

BJIaJIETh METOJAMHU
MOMCKa 1 00paboTKI
nH(pOpMAINN KaK
BPYUYHYIO, TaK 1 C
IPUMEHEHHEM
COBPEMEHHBIX
MH(pOpPMaIMOHHBIX
TEXHOJIOTUH.

Pemenne npuknagHeIx 3a1a4
B KOHKPETHOM IIPeIMETHOM
obmactn

[IponemoncTpHpOBa H
BEPHBIN XOJ pELICHHUS
B OOJIBIIIMHCTBE 3a1a4

3az[aq1/1 HE pCIICHbI

OIIK-1

3HATh CPEACTBA
BU3yaJM3al[H1 1
aHUMaluu
9KCIICPUMEHTAIIBHBIX U
pacyeTHBIX TAHHBIX;
[IpOrpaMMHEBIE CPEACTBA
WHKCHEPHOTO aHAH3a

Tecr

Brmmonnenue tecra Ha
70-100%

BrinosiHeHuE MeHee

70%

YMETh UCIIOIb30BaTh
CHEUATU3UPOBAHHBIE
MPOrPaMMHBIE TAKETHI
IUTS pacdera
WHXEHEePHBIX 3a]1a4,
CBOMCTBEHHBIX €TO
crenraIn3anin

Pemenue crangapTHbIX
MPaKTUYECKUX 3a7a4

IIponemoncTpupoBa H
BEPHBIH XOJ] peIICHUS
B OOJIBIIIMHCTBE 3a/1a4

3amaun He PemIeHBI

BJIAJIETH HaBBIKAMH
KaueCTBEHHOM
BU3yalIHU3aLuu
pe3yapTaToB pacyera
MoJienel pa3nuuHoi
CIIOKHOCTH

Pemenne npuKIagHbIX 3a0a4
B KOHKPETHOH NMpeMEeTHOMI
obmactu

[IponemoncTpupoBa H
BEPHBIN XO] peIICHUS
B OOJIBIIIMHCTBE 3a/1a4

3amauun He PemIeHBI

IK-1

3HaTh
9KCIITyaTalIOHHbIE
3aTpaThl U
00CITy)KUBaHHE
TEIJIOPHEPTreTUIECKOTO
KOMIUIEKCa, 3HaTh
OCHOBHBIE aCIEKTHI 110
MOEPHH3UPOBAHHHUIO
SHEPreTHYECKOTO U
TEIIOTEXHOJIOTHIECKOTO
000pynOBaHUs

Tect

Brimonnenue tecta Ha
70-100%

Brimonnenne meHee
70%

YMETb NIPOU3BOIUTH
pacuer 3KCIUTyaTalud 1
110100p HOBOT'O

Pemenue crangapTHbIX
MPaKTHYECKUX 3a/1a4

[IpogemoncTpupoBa H
BEPHBIH X0 peIIeHIs
B OOJIBIITUHCTBE 3a/1a4

3amaun He PelIeHBI




obopynoBaHus, ¢

y4ETOM

WCTIOJIb30BAHUS

MOAECPHHA3ALUN

BJIQJICTh HaBbIKAMH Pemenne npuxiiagneix 3aaa4u | [IpogemoncTpupoBa H | 3amauu He penIeHBI
9KCIIITyaTally, BEIOOPY |B KOHKpETHOI MpeAMETHON | BEpHBII X0/ pEIIeHHS

MPOTOTHUIIOB M aHAJIOTOB |001acTH B OOJIBIIMHCTBE 3314

SHEPreTHYECKOTO U
TEIJIOTEXHOJIOTHUECKOTO
000pynOBaHUs

7.2 IlpumepHblii mepeYeHb OLEHOYHBIX CpeACTB  (THIOBBIE
KOHTPOJIbHbIE 33/IaHUSl WM HHble MaTepuajbl, HEOOXOAUMBbIE /JIsl OLEHKHU
3HAHUI, YMEHHU, HABBIKOB M (WJIH) ONbITA J€ATEJILHOCTH)

7.2.1 IlppuMepHBIH NepedYeHb 3aJaHNH 15l MOATOTOBKH K TECTHPOBAHHIO
1.  TloBbllleHHE  TEXHUKO-DKOHOMHUYECKUX  TIOKazaTeled W pa3BUTUS
TEIIOPHEPTeTUKH MPOUCXOIUT MPH:

A) sHEprocOepekeHNH CUCTEM MPOU3BOJICTBA;

B) onTuMu3zanuu cucteM Mpou3BOJICTBA;

C) sHeprocOepekeHNN U ONITUMHU3ALINH;

D) spdexruBHOCTH pabOTHI 000PYAOBAHNS;

E) patimonanbHOr0 pacnpeneeHus: SHepropecypcos.
2. B clIOBBIX Mpolieccax «IoJie3Has SHEPTUs» ONPEACNsIeTCs T10:

A) CBETOBOMY IOTOKY JIaMIT;

B)  konuyecTBY = TEIUIOTHI,  MOJYYEHHOW  MOTPEOUTENSAMH  WIHU
MOJIb30BATEIISAMU;

C) paboyeMy MOMEHTY Ha BaJly ABHUTaTeNs, PaCX0Ay YHEPTruu, HEOOX OIUMOM
B COOTBETCTBHUH C TEOPETUUYECKUM PACUECTOM MPOBEJCHUS 3aJaHHBIX YCUIIUN;

D) pacxoay sHepruu, HEOOXOIUMOM IS IPOBEACHUS 3aJaHHBIX YCIOBHIA;

E) TeopermueckoMy pacxoqy SHEprud Ha HarpeB, KHUIIEHUE, IUIaBKY,
HCIIapeHuEe MaTepuasa U MPOBEACHHUE IHAOTEPMUUECKUX PEAKIIHIA.
3. YaenbHoe moTpeOJieHHEe DPHEPIHMU B Hallleld CTpaHE B CpPEAHEM BBIIIC, YEM B
Pa3BUTHIX CTpaHaX:

A) B 3-4 paza;

B) B 5-6 pa3;

C) B 3-5 pas;

D) B 2 paza;

E) B 4-5 pas.
4. B cucTeMbl 3JIEKTPOCHAOKEHUS TPEATNPUSITUU BXOJISAT:

A) snektpuueckue cetu Hanpsbkenuem 0,4 kB, 6 wim 10 kB;

B) nonmwxkaromniue TpanchopMaTopsl U SJIEKTPOABUTATEIIH;

C) 2aeKTponpuBO U OCBETUTEIbHBIE KOMILICKCHI;

D) anexrpuueckue cern HamnpspkeHuem 0,4 kB, 6 win 10 kB u cucremsl
aBTOMAaTH3allUH;

E) Bce nepeuncnennoe.
5. IlpupocT MHUPOBOrO TMOTPEOJICHMS, OKHUIAEMOr0 B TEUCHUE CICAYIONIUX
HECKOJIbKHUX JCCATHIICTHI, COCTABUT:




A) 85 %;

B) 90 %;

C) 65 %;

D) 70 %;

E) 50 %.

6. B 2018 romy Ha TpaaMIMOHHYIO OHMOMAaccy OT BCEro KOJHWYECTBa
BO300HOBJISIEMBIX YHEPTOPECYPCOB MPUXOIUIOCH OKOJIO:

A) 60 %;

B) 50 %;

C) 40 %;

D) 70 %;

E) 55 %.

7. YnenbHOe MOTpeOJIEHHE JIEKTPOIHEPTUU B PACUETe HA OJHOTO KUTENS MHpa
COCTaBJISIET:

A) 2500 kBtu;

B) 1500 kBt-u;

C) 2190 kBrt-y;

D) 1190 xBt-u;

E) 3190 kBtu.

8. ITo 3amacom yrnis Ha ayury Hacenenus cpenu crpan CHI' Poccun 3anumaer:

A) nepBoe MecTo;

B) Bropoe mecro;

C) TpeThe MecTO;

D) neBsitoe mecTo;

E) naroe mecto.

9. DHeprernueckas 1Ueno4YKa — 3TO:

A) MOTOK 3HEPruu OT A00BIUM (ITPOU3BOJICTBA) IEPBUYHOIO HEPropecypca
710 KOHEYHOT' O UCIOJIb30BaHUS YHEPTUH;

B) nBuweHHe sHEPropecypcoB B DHEProXO3SIUCTBE B HAIMPABICHUU OT
HCTOYHUKOB K TTOTPEOJISIEMOI SHEPTHH;

C) 3amac »Hepruv, HEOOXOJIUMBbIC MJIA peaju3alid Mep IO SKOHOMHUHU
EAVHUIIBI DHEPTUU B TOA 0€3 HEKETaTeIhbHOr0 W3MEHEHUS KOJIMYECTBAa WIIH
KauyecTBa BBIITYCKAEMOMN MPOIYKIUH;

D) xommuecTBO 3HEpruu, KOTOpas ObUIa MOTpPEOJICHA MPHU TPOU3BOJICTBE
POAYKIIMU WIIH BBIMIOTHEHUU PaOOTHI;

E) xonmuuecTBO 3HEPruu, COXpaHEHHAs MPHU MPOU3BOJICTBE MPOAYKITUU WITH
BBITIOJTHCHUHU PaOOTEHL.

10. K akTuBHOW S5KOHOMHUM DSHEPrUM NPUMEHHUTEIBHO K JCHCTBYIOIIUM
SHEPreTUYECKUM U DPHEPTOMOTPEOIIIIONUM YCTAHOBKAM OTHOCUTCS:

A) TeTI0U30JA1IUsI, TETUIONPOBOHOCTH, 3alPOrPAMMUPOBAHHOE YIIPABJICHHE
OTOIUICHUEM M KOHJIMIIMOHUPOBAHUEM BO3]1yXa, PETYIUPOBAHUE HATPY3KHU;

B) 3amporpaMMHUPOBAHHOE yIpaBIeHUE OTOIUICHHEM u
KOHJAUIIMOHUPOBAHUEM BO3]lyXa, PEryJIMPOBaHUE HArPY3KU;

C) rtemmow3oMsIMsA, TEIJIOMPOBOMHOCTh, TEIUIONepenavya, MmoOodHas
TepMouHaMu4eckasi 3pEeKTUBHOCTb;



D) Temnmomsonsius, TEMIONPOBOIHOCTh, TeIUIONEpenavya, MoOoYHas
TepMoauHaMuueckasi 3GEeKTUBHOCTH, JHEPTOIKOHOMUIECKOE 37]aHUE;

E) 3arporpaMMHUPOBAHHOE yIIpaBJICHHUE OTOTUICHUEM "
KOHJIUITMOHUPOBAHNEM BO3/IyXa, PEryJIUpOBaHUE HarPy3KH, BO3BpAT KOHEHCATA.

7.2.2 IlpuMepHbIii nepeyeHb 3aJaHUii /ISl pellleHus] CTAHAAPTHBIX 32/1a4

1. CoctaBUTh ypaBHEHHME TEILUIOBOTO OanaHca Kajopudepa, ONpeieiuTh
pacxoj mapa, AUMAMETp MapoNpoOBOAa, AUAMETP KOHJIEHCATONPOBOJA, pPa3Mephbl
BO3/yXOBOJIOB JI0 U MOCI€e Kajopudepa, pacxo]l TOIUIMBA U CTOMMOCTh HarpeBaHUsI
BOo3ayXxa. PacueTHas cxema kanopudepa npuseaeHa Ha puc.l.

2. CoctaBUTh ypaBHEHHE TEIUIOBOrO OajaHca MOJOrpeBaTelis IejoKa U
OIPEACIUTh TEMIIEPATypy, A0 KOTOPOM HArpeBaercs ILIENOK B TEIUIOOOMEHHHKE,
ecn KO3GPUIMEHT moTeph cocTaBisieT 2 % OT MOCTYNUBIIEH TEIJIOTHl B
[oJIorpeBarelp ¢ napom. Paccunrare pacxon TOIJIMBA U HArPEBAHMS ILLIENOKA U
JMaMeTpbl MaponpoBoAa M IIeNOKonpoBoja. PacueTHas cxema moporpeBaTels
1IeJI0Ka IPUBEIEHA Ha pUC.2.

3. Onpenenuthb KOJIMYECTBO napa, BbIPa0aTHIBAEMOT O
KOTJIOMYTHJIM3aTOPOM, YCTAHOBJIEHHBIM 32 MAapTEHOBCKOM TME4Ybl0, a TaKkKe
paccuMTaTh roJJOBYH0 SKOHOMHIO TOIUIMBA (IPpUpPOAHOro rasa). PacuerHas cxema
BOJIOTPYOHOT 0 KOTJIa-yTHUIIM3aToOpa MpUBEeHa Ha puc.3.

4. OnpenenuTbs 3KOHOMUYECKYIO 3()(PEKTUBHOCTH NMPUMEHEHHS TEIUIOBOM
M30JISIIMK  TIapornpoBoja. PacuerHass cxema M30JMPOBAHHOTO MapOIpPOBOA
IIPUBEJICHA HA puc.4.

5. Paccuutath SKOHOMHIO Ta3000pa3HOrO TOIUIMBA, €CIM B pE3ysbTare
pexoHcTpykuuu KIIJ[ xormoarperata moseicmica ¢ 80 % mo 90 %. Cxema
KOTEJNBHOI'O arperara npuBeJeHa Ha puc.S.

6. PaccuMtarh SKOHOMHIO TPHUPOAHOrO Ta3a Ha CYIIKy OyMaru, eciu
MOHU3UTh TEMIIEpATypy oTpadoTaBuieil mapoBo3aymHoi cmecu ot 80 °C mo 70 °C.
Cxema cymuabHON yacTu OymarojenaTeabHOW MallMHbI IPUBEIeHa Ha puC.6.

7. CocTaBUTh YpaBHEHHUE TEIUIOBOIO OajaHca HarpeBaTeIbHOW YCTAHOBKH U
paccuuTaTh TEXHOJIOTMYECKUH M JHEpPreThyecKui Kod((UIMEHTHl MOJIE3HOTO
neictBua. OnpenenuTh OTHOCUTENbHbIE TOTEPU C YXOASIIMMHU Tra3amMu C
MaTepHaJIOM U B OKpY’Karolyro cpeay. Cxema HarpeBaTelnbHOM MEYHOU yCTaHOBKHU
IIPUBECHA HA pUC.7.

8. CocraButh TermnoBoi OanaHc u paccuutarh KIIJ[ nmeuyHoit yctaHOBKH O
TUJIN3aLMN TEIUIOTHl YXOASIINX Ta30B U C YTUIN3ALMEN TeIIOThl YXOASAIINX ra30B
3a CYeT MPUMEHEHUS TeIT0(UKAIMOHHOT0 SKOHOMal3epa. Cxema HarpeBaTeIbHOU
IIEYHOM yCTAaHOBKM NPUBEEHA HA puUC.8.

9. Paccuurarh 3KOHOMHYECKHH 3((EKT OT yCTAHOBKH TEILIOYJIOBUTEIS
(TY) nns warpeBaHusi cBexero Bo kamepe mnapoBo3ayiHoit cmecu (IIBC).
PacueTrHas cxema CylIWIbHOW YCTaHOBKH C TEIJIOYJIOBUTEIIEM IPUBEAEHA Ha pUC.9.

10. OmpenenuTs HSKOHOMUYECKYI0 JS(PPEKTUBHOCTH B  BKIIIOUEHUS
OXJIAJIUTENS KOHJIEHCATA [T IMOJJOrPEBA MUTATEIBHOM BOABI IpUBeIeHa Ha puc. 10.



7.2.3 IllpuMepHbIi epeyeHb 3aIaHUI I pellieHus MPUKJIATHBIX 337124

1. Onpenenuth KOJIMYECTBO 0OPA3YIOMIMUXCS BOJASHBIX IMAPOB BCKUIIAHUS B
cenapaTtope. PacueTHast cxeMa cemnaparopa npuBeeHa Ha puc.11.

2. OnpenenuTtb KOJIMYECTBO KOPbEBBIX OTX0A0B ¢ BiaxHocThio W1 = 60 %,
W2 = 50 %, W3 = 40 %, xotopoe HEOOXOAMMO CK€4b IJs 3aMeHbl | M 3
OPUPOJTHOIO raza.

3. PaccuuTtaTh 3KOHOMHIO TNPUPOJHOTO Ta3a B pe3yiIbTaTe CHIKECHUS
TEMIIEPATYPhl YXOAAIMHUX ra3zoB ot t1 o t2, ecnu mpoayKThl CropaHus yAalstOTCs
Moja JEHUCTBUEM €CTECTBEHHOM TaAru. JlpiMoBas Tpyba U dKOHOMAaii3epHas
MTOBEPXHOCTH BBIMOJHEHBI U3 AHTUKOPPO3UHHOI0 MaTtepuaa (puc. 12).

4. PaccuutaTh SKOHOMHIO TIPUPOJHOTO Tra3za 3a CYET CHIDKCHHS
TEMIIEPATYPBI YXOAAIIUX Ta30B B KoTenbHoM arperare ot 120 °C go 50 °C. Cxema
OXJIQXKJAEHUS YXOSIIHNX ra30B U3 KOTJIa IPUBEJIEHA Ha puc. 14.

5. OnpenenuTs NOTEPH TEIUIOTHI U TOIJIMBA, €CJIM B MApONPOBOAE UMEETCS
TpenmHa pasmepoM 2x10 MM, yepe3 KOTOpYIO BBbITEKAaeT 33 meperperbiil map.
[TaponpoBon HaxoauTcs o AaBiaenuem 0,6 MIla (6 ata).

6. TerorexHoornuecKasl ycTaHOBKa CHa0XaeTcsi MapoM U3 MMapornpoBoja,
nMmeroniero gasieHue Pl. C nmomonipio peaykuvoHHoOro 34 kianaHa JaBJICHUE
camkaercst 1o P2. Pacxox mapa Dn = 10 1/4. Onpenenuts NOTEPIO SHEPrUd U
TOIUIMBA B pe3yJbTaTe JApocceNupoBaHus mapa. (CxemMa TeTIoCHAOKEHUS
TEMIOTEXHOJIOTMYECKONW YCTAHOBKH C TMOMOIIBIO PEAYIIUPOBAHUS Mapa MpUBEIeHA
Ha puc.l6.

7.0npenenutb  HEOOXOAUMYIO  IUIOMIAAh  TMOBEPXHOCTH  Harpea
TEIUIOOOMEHHOr0  anmapara THUMAa BOJOBO3JAYIIHOIO  peKymeparopa s
o0ecredeHust CTENeHN YTUIN3alluid TEIUIOTHl CTOYHBIX BOA, paBHOi 0,8. CtouHas
BOJIa UCIIOJIB3YETCs ISl IPEIBAPUTEIHLHOTO HarpeBaHus 1yThEeBOIro (MPUTOUYHOIO)
Bo3ayxa. lloBepxHOCTH HarpeBa BBIOJIHEHA B BUJE KOPUAOPHOIO Iy4yKa
opeopenHbIx Tpy0. Hapyxubiii quamerp TpyO d = 12 MM; TOJIIIMHA CTEHKH TPYOBI
0 =1 mm; pabouas qyuna L = 5,2 M; auamerp kpyriasix pedep D =23 mm; TonuHa
pebpa dp = 0,3 MM; CTerieHb opeOpeHus \y = 8,2; TUApaBIndecKuid tuameTp dr = 4,7
MM. TeronpoBogHOCTh MaTepuana peopa A = 116 Br/m K. Boga npwxkercs mo
TpyOaMm, BO3AyX — B MEXTPYOHOM mpocTpaHCTBE. UHCIO XOAOB TPEIOIIETO
TeroHocuTens Z = 5. TepMUUECKUM CONPOTUBIEHUEM CTEHKHU U TUAPABINYECKUM
CONMPOTHUBJIIEHUEM IPpU TMOBOPOTE BOABI B Tpydax mnpeHeOpeub. MOIIHOCTb,
3aTpauyMBaeMas Ha MPOKA4yKy BOJbI MO TpyOaM, He HoikHa mpeBblmath 60 BT.
CkopocTh BO3ayXa NMpUHATH paBHOM 5 M/c. HauansHyro Temneparypa Boabl t” =
49 °C, Bosayxa t;’= 6 °C; pacxon Boxsl G, = 0,65 xr/c, Bosayxa Gy = 0,3 kr/c.

8. Paccuurath IO 1b MOBEPXHOCTHU TeIIoooMeHa
BO3/IyXOMOJOIrpeBaTeyis M3 TPyO0 CO COHpAJIbHBIM HAapyXHbIM OpPEOPEHUEM.
Martepuan tpyo — amomunuii (1 = 100 B1/(M K)); muamerp du/dB = 27/25 mwm,
nuametp opedpenust D = 75 mm, mar pedep 3 mm, cpeauss TonmuHa pedpa 0,3 mm.
[TogorpeBarenb BBIMOJIHEH B BUJE HMIAXMATHOIO My4yka TPYyO C MPOJOJIbHBIM (B
HaIpaBJICHUH MO-ToKa Bo3ayxa) marom S1 =1, 2 D nonepeunsim S2 = 1 D. Pacxop



Boznyxa 10 kr/c, naganpHas Temreparypa 20 °C, koneunas 70 °C. I'peromuii
TEMJIOHOCUTENh — KOHJICHCAT BOJSTHOTO Iapa U3 CUCTeMbI oToruieHus. HavansHas u
KoHeuHas Temrieparypa koHjaeHcara 110 u 80 °C. Koadduiments! TemiooTaaun
KOHJIeHCaTa U BO3ayXa(ajiss Bo3ayxa KOd(PQUIMEHT TEIIOOTAaYr OTHECEH K
MOJIHOM TTOBEPXHOCTH € y4eToM opebpenusi) npunath paBHbiMu 5000 u 50 B1/(M2
K).

9. Onpenenute KOJIWYECTBO TEIUIOTHI, OTJABAEMOE YXOASIIMMHM Tra3aMu
KOTEJIbHOW 3aBOja BOJASHOMY S3KOHOMaiizepy (yTWIM3aTOpy), IJsl TOJYYEHUS
ropsiueld BOJBI, €CIU TeMIlepaTypa ra30B Ha BBIXO/E U3 dKOHOMaizepa Uy, ~ 200
°C, temmepaTypa ra3oB Ha Bxojlie B 3KOHoMaizep t'm = 320 °C, xoddduiment
M30bITKA BO3/yXa 32 DKOHOMAN3EPOM 0O, = 1,4, cpeaHsst 00beMHas TEMI0EeMKOCTh
raszoB Cl,r = 1,415 xJIx/(M*K) u pacyeTHbIi pacxoj TOIUIMBA OIHOIO KOTJia B,=
0,25 kr/c. B koTenpHOI yCTaHOBJIEHBI 1Ba OIMHAKOBBIX KOTJIA (1=2), paboTarommx
Ha JOHENKOM KaMeHHOM yrie mapku D cocraBa: CP=49,3%; HP=3,6%; SP=3%);
NP=1%; OP=8,3%; AP=21,8%;W’=13%.

10. Onpenenuth TEIUIOBYIO MOIIHOCTD, TUAPABIMYECKHE COMPOTUBIICHUS U
CTETNICHh yTUJW3AIMKM TETUIOTHI HHU3KOMOTEHITMAIBHOTO WCTOYHUKa BOP —
TypOMHHOTO Maciia MpU €ro OXJaXKJACHUH BOJOW, HANPaBIsieMON 3aTEM B CUCTEMY
KOMOMHHUPOBAHHOTO MPOM3BOJCTBA TEIUIOTHI M Xonoga. OXJaxkIaeHwe Macia
OCYIIECTBIISIETCS. B KOXYXOTPYOHOM TEIUIOOOMEHHHKE C TEpPEeropojkamMu B
MEXTPYOHOM TIpocTpaHcTBe. [Ipu pemeHnu 3aavyM HMCIOJIb30BATh METOIUKY
TEIMJIOBOTO TIOBEPOYHOr0 pacuera. Maciao TeueT B MEXTPYOHOM MPOCTPAHCTBE,
BoJla — BHYTpH TpyO. BHyTpennuii nuamerp koxyxa Do= 0,16 m; HapyXHbIN
nuametp Tpyo di = 0,012 m; BHyTpennwuii d,=0,01 M; pabouas muna L = 746 MM;
quciio Tpyo N = 64 MTYyK; TEIIONPOBOAHOCTh MaTepuana Tpyo A = 58 Bt/(m K);
TIOBEPXHOCTH TEIIOOOMEHA CO CTOPOHBI BOABI F2 =1,5 M2, 4MCIIO TEpEropomoK B
MEXTpYOHOM TmpocTtpancTBe M = 10; pacmonoxeHue TpyoOOK — IO yriam
PaBHOCTOPOHHETO TPEYrojbHUKA, Mar Mexay Tpyokamu S= 0,02 Mm; TonmimHa
neperopoaku 6 = 0,002 M. ['opsiunii TeMIOHOCUTEND (MAcI0 TYPOUHHOE).

7.2.4 TlpuMmepHblii nepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy

3amanue 1

Uro Ha3zwiBaeTcsa Temnooii anekrpuueckoit ctanuuent (TIC)?

A) KoMmIUieKC OOOpYJIOBaHUS W YCTPOMCTB, NPEOOPa3yOMIMX HSHEPTUIO
TOTUTMBA B DJICKTPUUIECKYIO U TEIUIOBYIO SHEPTHIO;

B) koMImiekc 000pyIOBaHUS U YCTPOWCTB, MPEOOPA3YIOIINX SHEPTHIO BETPa
B AJIEKTPUUECKYIO YHEPTHUIO;

C) komruiekc OOOPYIOBaHUSI M YCTPOMCTB, MPEOOPa3yOIUX IHEPTHIO
naJIeHus BOJIBI B DJIEKTPUUYECKYIO;

D) xomiuiekc 00Opy[AOBaHHS M YCTPOKMCTB, MPEOOPA3yIOMIUX MPUIHBOB
OKEaHCKOW BOJBI B DJICKTPUIECKYTO.

3aganue 2
Kak pa3nensitorcsi TEIUIOBBIE AJIEKTPOCTAHIIMM IO HA3HAYEHUIO U BUIY



OTIyCKaeMOW SHEPIruu?
A) Ha ropoJickue U palilOHHBIC;
B) Ha KOHICHCAIIMOHHBIC ¥ TEIUIOAIEKTPOIICHTPAJIH;
C) Ha pallOHHBIC U IPOMBINIUICHHBIE;
D) Ha TOKpUTHYECKUE U CBEPXKPUTHICCKHUE.

3amanne 3

Kak pazmensrorcs TemioBble SJEKTPOCTAHIMHM 1O BHUAY HMCIOJIb3YEMOI0
TOILIUBA?

A) ctaHnuu, paboTaroe Ha YHEPTUU BOJbI U BETPA,

B) cranmum, padoTaroiiye Ha OPraHMYSCKOM TOIUIUBE U SACPHOM;

C) cranmuu, pabOTAaOIIKE HA SHEPTHH COHIIA M MPUINBOB BObL;

D) craniuu, padoTaroiine Ha reOTEpPMaabHOW DHEPIMH M OPraHHYECKOM
TOILTUBE.

3ananue 4

Kak paznnuaror TOC no Tuny Ucnonb3yeMbIX TEIUIOCUIOBBIX YCTAHOBOK?
ra3oTypOMHHBIE, C IBUraTeNsIMU BHyTpeHHero cropanus (BC);

A) mapoTypOUHHBIC U CTAIIIOHAPHBIC;

B) TpancnopTHBIC U CTallMOHAPHBIE;

C) napoTypOuHHbBIE, ra30TYpPOMHHBIC U TTAPOTa30BbIC.

3amanue 5

Kak nazpiBarorcs TOC, paboraroiniye Ha TBEPIOM TOILTHUBE?
A) ra3ormnbuieBbIC;

B) razomasyrHbic;

C) yronbHbie;

D) meuieyronbHeIe.

3anganue 6

Kak paszpemsaror TOC 1o TEXHOTOTMYECKOM CXEME MaponpOBOIOB?
A) Ha O6510YHBIE U C TIONIEPEYHBIMH CBS3SIMU;

B) Ha 1y0nb0I04HbIC M IEHTPAIU30BaHHBIC,

C) Ha IIeHTpabHbBIE U 3aKPBITHIC;

D) Ha OTKpBITBIC U 3aKPBITHIC.

3ananue 7

Kak paznenaror TOC no ypoBHIO HAYaIbHOT'O AaBJICHUS ?

A) Ha TOC cynepkpuTHYECKOT0 U MaJIoro JAaBIICHUS,

B) Ha TOC KpUTHYECKOTO U TOKPUTHYECKOTO IaBJICHUS;

C) Ha TOC MOKPUTUYECKOrO JIABJICHUS ¥ CBEPXKPUTHYECKOTO JIaBIICHUS;
D) na TOC cynepcBepXKpUTHIECKOTO M CYIEPJOKPUTHICCKOTO JIaBJICHHUS.

3aganue 8
Kaxkoii iex Ha TOC sBisgeTcss OCHOBHBIM LIEXOM?



A) XUMHUYECKHUH 11EX;

B) 1iex neHTpaqn30BaHHOTO PEMOHTA;
C) KOTI0TYpOUHHBIHN 1IEX;

D) TOIIMBHO-TPAHCIIOPTHBIN I1EX.

3ananue 9

I'ne pacnonaraercst LT yOpaBi€HUs OCHOBHBIM 000pYA0BaHUEM ?
MEXKIY KOTEIbHBIM U TYPOUHHBIM IIEXOM;

A) B aJIMUHUCTPATHBHOM 3/IaHUH;

B) B XuMu4eCcKkoM 1exe;

C) B OTACIBLHOM 3/1aHHUU.

3amanue 10

['ie coopyxkarotcs 1IMoBbIE TPyObl TOC?
npu Bxone Ha TOC;

A) psioM ¢ TypOMHHBIM IIEXOM;

B) psioM ¢ KOTEIBHBIM [IEXOM;

C) psiioM C TOIUTMBHO-TPAHCIIOPTHBIM [IEXOM.

3ananue 11

N3 ycranoBneHHON MomHOCTH EnmHo# sHeprerudeckon cucremsl Ha TOC
IPUXOIUTCS?

A) 15,9 I'Br;

B) 12,4 I'Br;

C) 3,18 I'Br;

D) 18,1 I'Br;

E) 15,54 I'Br.

3ananue 12

WcTounuku 3HEpTUu JOHKHBI 00J1a71aTh CBOMCTBAMU:

A) OBITh BO30OHOBIISIEMBIMH;

B) sxonorudecku YMCTHIMU;

C) He IPUBOJIUTH K MOTEPE TETUIOBOM SHEPTUHU B OKPYKAIOIIYIO CPENY;
D) ObITh BO30OHOBIISIEMBIMU M DKOJIOTMYECKU YUCTHIMU;

E) Bce nepeuuncieHHoe.

3amanme 13
TemmoBble OTXOABI IHEPTONMPEANPHUATHN U WHIAUBUIYATbHBIX HCTOYHUKOB
sHepruu B KazaxcraHe COCTaBIISIIOT:

A) 30 %;

B) 40 %;

C) 50 %;

D) 35 %;

E) 25 %.



3ananue 14

B cunoBbIx mporieccax «Ioje3Has SHEpTHs» onpeaesieTcs 1mo:

A) CBETOBOMY IOTOKY JIaMIT;

B)  konuyecTBY  TEIUIOTHI,  MOJYYEHHOW  MOTPEOUTENSAMH  WIHU
10JIL30BaTEIISIMU,

C) paboueMy MOMEHTY Ha BaJly IBUTATEJsI, paCXOAy dHEPrUu, HEOOXOAUMOMN
B COOTBETCTBUU C TEOPETUUECKUM PACUETOM MPOBEACHUS 3aJJaHHbIX YCHUIINA;

D) pacxony aHEprun, HEOOXOAMMOM JJIsSI MPOBEICHUS 33 IaHHBIX YCIOBU;

E) TeopermueckoMy pacxoqy SHEpPrud Ha HarpeB, KHUIIEHUE, IUIaBKY,
HCIIapeHuEe MaTepuasa U MPOBEACHHUE IHAOTEPMUUECKUX PEAKIIUHA.

3aganue 15
[Torenmman pecypcocoepeskenuss B Poccum coctaBisier OT TOAOBOIO
noTpeOIeHUs DHEPTOpECypCoB Ooiee:
A) 70 %;
B) 40 %;
C) 30 %;
D) 20 %;
E) 35 %.

3anmanue 16

K 0011um 3akOHOMEPHOCTSM YHEProcOEpeKEHUS] OTHOCSTCS

A) oHeprocOepexeHHe U HKOHOMUYHOCTH IPU CO3JaHUM CHCTEM
TPaHCIOPTUPOBKH, PEMOHTONPUTOJHOCTh KOHCTPYKLHMH, MO3BOJISIOLIAs OBICTPO
OOHapYXUTh U YCTPAHUTh HETIOJIAJIKU U OTKa3bl B HAJISKHOM padore;

B) »ddexkTuBHas Temou3onsALMs KaHala, HAAEKHO U JIOITOBEYHO
paboTaroriasi Mpu yCIOBUAX SKCIUTyaTalllH;

C) masioe rupaBInvYECKOE CONPOTUBIICHUE KaHaja, 10 KOTOPOMY IPOXOIUT
TPAaHCIOPTUPOBKA TEIUIOHOCUTENSA, YTO OOECHEYMBAET MaJyl0 MOIIHOCTD,
3aTpayMBaEMyIO Ha IIPOKAYKy TEIUIOHOCHUTEIIS;

D) repMeTMYHOCTH CHUCTEM TPAHCHOPTUPOBKHU, YTO oOOecreurnBaer
sHEeprocoOepexeHre Ha BOCIPOU3BOICTBO TEINIOHOCUTENS;

E) Bce nepeunciexnHoe.

3aganue 17

C yMeHbllIEHHEM Harpy3kd HUXXE HOMHUHAIBHOM Temmeparypa yXOAsIINX
ra3oB:

A) ymeHbIaercs;

B) yBenuuuBaercs;

C) ymeHblIlaercs, a 3aTeM pe3KO YBEJIMYUBAETCS,

D) yBenuuuBaercs, a 3aTeéM pe3KO YMEHbIIAETCS;

E) ocraercst Hen3sMeHHOM.

3ananue 18
['oproune BOP npencrapistoT coOoii:



A) pu3mUeckylo TEmI0Ty OCHOBHBIX M MOOOYHBIX MPOTYKTOB, OTXOJSIINX
ra3oB TEXHOJOTHYECKHUX arperaTtoB, a TAK)Ke CUCTEM OXJIAXKICHHUS UX JIEMEHTOB;

B) moTreHmManbHYI0 3HEPTUIO Ta30B, BBIXOMANIMX M3 TEXHOJOTHYECKUX
arperatoB C M30BITOUYHBIM JIaBIIEHHEM, KOTOPOE MOXKET OBITh HCIOJIB30BAaHO B
YTUIN3ALMOHHBIX YCTAHOBKAX JJISl TOJyYEHUs APYTUX BUJIOB SHEPTUH;

C) mnobounble ra3oo00pa3Hble MNPOAYKTHl TEXHOJOTMYECKUX MPOILIECCOB,
KOTOpbIE MOTYT OBITh HCIHOJB30BaHbI B KAyeCTBE JHEPreTHYECKOTO WU
TEXHOJIOTHYECKOr0 TOTLINBA;

D) XuMHYECKYIO TEIUIOTY OCHOBHBIX M MOOOYHBIX MPOIYKTOB, OTXOMSIINX
ra3oB TEXHOJIOIMUYECKUX arperaToB, a TAKXKe CUCTEM OXJIAXKJIEHUS UX 3JIeMEHTOB; E)
BCE MEPEYUCIIEHHOE.

3anmanue 19

Cnpoc Ha yCiiyrd, KOTOpbI€ MPECTABISIET IHEPTETUKA — ITO:

A) oToruieHue, OXJIaKEHUE, OCBEIICHHUE, OBITOBBIC IPUOOPHI, TPAHCTIOPT;

B) oromienue, ocBeleHue, ropsuee BoI0CHa0KEHUE;

C) ororieHue, ropsuee BOAOCHA0KEHNE, BEHTUIISIINISA,

D) 6wITOBBIC TPUOOPHI, OTOIICHHE, OCBEIIECHUE, TPAHCIIOPT;

E) oromnenue, oxnaxiaeHue, Tropsuee BOJOCHAOKEHHE, BEHTHIISIMS,
OCBEIIICHHE, OBITOBBIC TPUOOPHI, TPAHCIIOPT.

3aganue 20
29. 3anacoB HeTH I oOecrieyeHUs] HPHEPreTUYECKOHM MOTPEOHOCTH B
TEUEHUE CIEAYIONUX HECKOJIbKUX JCCATUIETUN XBATUT Ha!

A) 30 ner;

B) 20 ner;

C) 40 ner;

D) 50 ner;

E) 100 ner.

7.2.5. MeToauka  BBICTABJIEHUSI OLEHKH TPH  NPOBEAEHUH

MPOMEKYTOYHOM aTTeCTALMH

3adeT MPOBOIUTCSA MO OWJIETaM, KaXKIbIid W3 KOTOPBIX COJEPIKHUT 2 BOMPOCa
U 3a1a4y. Kaxp1if ipaBWIIbHBINA OTBET HA BOMPOC B TECTE OIIEHUBAETCs 1 Oayiom,
3ajaya olueHuBaercs B 3 Oamia (2 O6amia BepHOe pelieHue U 1 Oain 3a BepHBIN
oTBeT). MakCMMaIbHOE KOJTMYECTBO HAOpAaHHBIX OAJITOB — 5.

1. Ouenka «HeynoBIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CJIM CTYIAEHT HE
OTBETUJI HA BCE BOMPOCHI B OUJIETE U HE PEIIII 3a7auy.

2. OueHka «YOOBJIETBOPUTEIBHO» CTABUTCA B CIydae, €CIU CTYJIECHT HE
OTBETUJI HA BCE BOIPOCHI B OWJIETE U PEUIN 3aa4y WU J1ajl TTOJTHBIM TPaBUIbHBIN
OTBET Ha 2 BOIpoca.

3. Ouenka «Xopomio» CTaBUTCS B CIIy4ae, €ClIW CTYIEHT Jajl MOJHBIN
NpaBUIBHBINA OTBET Ha | BOMpOC B OWMIIETE U PN 3a/1a4y.

4. Onenka «OTJIMYHO» CTABUTCS, €CJIU CTYACHT Jajl IMOJIHBIA MpaBWIbHbBIN



OTBCT Ha BCC BOIIPOCEHI B ouiieTe u peniI 3aaa4vy.

7.2.6 IlacmopT OLIEHOYHBIX MATEPUAJIOB

KonTtponupyemsie pa3aensl (TEMBbI) Koz . | HammeHOBaHME OLIEHOYHOTO
Ne n/m KOHTPOJINPYEMOI
JOUCIHUITIINHBI KOMIIETEHIIH Cpe[[CTBa
1 N3HOoC (I)OHI[OB VK-1, OIIK-1, Tect
IIK-1
2 THIIBI TEILIOBBIX YK-1, OIIK-1, Tecr
37IeKTPOCTAHITHIA IIK-1
3 Cxemsr TOL] VK-1, OIIK-1, Tect
IIK-1
4 Y CTpOUCTBO COBPEMEHHOM YK-1, OlIK-1, Tect
BbICOKOTeMMneparypHou [ TY [IK-1
5 DHepreTvka u VYK-1, OIIK-1, Tect
TEIUIOAHEPTeTHKa B MalTabax [K-1
rocyaapcTBa
6 TexHudeckas cTpaTerus VK-1, OIIK-1, Tecr
OOHOBJIEHUS TEIUIOIHEPT €TUKHU [K-1
JUISL Pa3JIMYHBIX PErHOHOB
Poccun.

7.3. MeToauyeckue MaTepHajbl, oONpeaessiiONIde  IPoUeaypPbl
OLICHMBAHUSA 3HAHUI, yMEeHUI, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TectupoBanue ocymiecTBIsAeTCs, JUOO TMPH TOMOIIM KOMIBIOTEPHON
CUCTEMbI TECTUPOBaHHUA, JUOO C HCIOJIb30BAaHMEM BBIJAHHBIX TECT-33JaHUI Ha
Oymaxknom Hocutene. Bpems tectupoBanms 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa TecTa 3K3aMEHATOPOM M BBICTABJISIETCS OLIEHKAa COIJIACHO METOAMKH
BBICTABJICHUS OLIEHKU IIPU NPOBEIEHUHU IPOMEXYTOUYHOM aTTEeCTALUH.

Pemenne crtaHmapTHBIX 3amad  OCYIIECTBISAETCSA, JIMOO TIPU TOMOIIU
KOMIIIOTEPHOM CUCTEMBI TECTUPOBAHHUS, JINOO C UCTIOIH30BAaHUEM BbIIAHHBIX 3a7a4
Ha OyMakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBISETCS
IpOBEpKa pelIeHUs 3aJad 5K3aMEHATOPOM U BBICTABIISAETCS OLIEHKA, COIJIACHO
METO/IMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUH MMPOMEKYTOYHON aTTeCTalHH.

Pemienne mnpuKIamHBIX 3alad  OCYIIECTBISETCS, MO0 TMpPH TOMOIIU
KOMIIBIOTEPHOM CUCTEMBbI TECTUPOBAHUS, JINOO C UCTOIb30BAaHUEM BbIIAHHBIX 3a7a4
Ha OymakHoM Hocutene. Bpems pemenus 3amau 30 MuH. 3aTeM OCYIIECTBISETCS
NpoOBEpKa pEIICHUs 3a7ad 3K3aMEHAaTOPOM M BBICTABIAETCSA OLEHKA, COTJIAcHO
METO/IMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUH MMPOMEKYTOUYHON aTTeCTalHH.




8 YYHEBHO METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHHUE JUCIIUITVINHBI

8.1 Ilepeuenb y4eOHOIl JUTEPATYpbl, HEOOXOAUMOI IS OCBOEHUS
AUCHUNIHHBI

1. Temnosnepreruka u TemioTexHuka: OOmwue Bompockl: B 4 kH.:
CnpaBounuk. Ku.1 / ITog pen. A. B. Knumenko, B. M. 3opuna. - 3-¢ u3z., mepepaod.
u go1. - M.: U3a-so MDU, 2000. - 528 c.

2. Tpyxuuit A.Jl. Craunonapusie napoBsie TypOunsl / A.J[. Tpyxuuii. - 2-¢
u3., mepepad. u jor. - M.: Dueproaromuszaart, 1989. - 640 c.

3. BenukoB B.A. BpeageHne B CHEHUAIBHOCTH: JIEKTPOIHEPreTHKA;
YueOuuk it a5ekTpodHepr. creirl. By30B / [lox pen. B.A. Benukosa. - 2-e u3gm.,
nepepad. u jom. - Mocksa: Beici. mik., 1988. - 238 c.

4. bapakoB A.B. OntuMuzanus TErIOIHEPreTUYECKUX YCTAHOBOK U CHCTEM:
VYueb6. mocodue / A.B. bapakoB. - Boponex: ®I'bOY BO "Boponexckuii
rocy/1apCTBeHHbINA TexHuueckuit ynusepcurer”, 2016. - 112 c.

8.2 Ilepeyenr UH(OPMAUMOHHBLIX TEXHOJIOTHIl, HMCNOJb3yeMbIX NpPH
OCYIIEeCTBJICHMH 00pa30BaTeJbHOIO Ipouecca Mo AUCHUIUIMHE, BKJIIOYAs
nepevYeHb  JIMIEH3MOHHOI0  NPOrPaAaMMHOIO  o0ecledeHusi, PecypcoB
HHPOPMAIMOHHO-TEJICKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBPEeMEeHHbIX
npodeccHoHAIbHBIX 023 JAHHBIX U HH(OPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

JluneH3noHHOE MporpaMMHOE 00eCTIeUeHUE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOmoIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypcel nHpOpMaImOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « THTepHEeT:
http://www.edu.ru/
Oo6pazoBatenbubiii noptan BI'TY

I/IH(i)OpMaHI/IOHHBIC CIIPAaBOYHBIC CUCTCMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHbIe ipodeccuoHaIbHbIe 0a3bl JaHHBIX:

CaiiT TeroTexHuKa

Anpec pecypca: http://teplokot.ru/
MUHUCTEPCTBO SHEPrETUKU

Anpec pecypca: https://minenergo.gov.ru/



Yeptmxu.ru
Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA JIA
OCYHIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA

[Tepedenp ucmonb3yemMoro B y4eOHOM mporiecce ydeOHO-1abopaTopHOTO
000py/lOBaHUsl, TEXHUYECKUX CpPEACTB OOy4YeHUS U KOHTPOJId TeKyllei
YCIIEBAEMOCTH, UCIIOJIB3YEMBIX KOMITBIOTEPHBIX nporpamm U T.4.: TCO — cnaiasl u
MaTEepHAJIbI IS SJIEKTPOHHBIX MTPE3EHTALMIN.

10. METOAUYECKHUE YKA3ZAHUA 1JISA OBYYAIOLIUXCS ITO
OCBOEHUIO JUCIUIIVIMHBI (MOAYJIs)
[To nucuunnune «CoBpeMeHHbIE MPOOJIEMBI TEIJIOHEPIETUKNY YHUTAIOTCS
JEKLHU.
OcHOBO UW3y4eHMs] JUCUMUIUIMHBI SBJSIOTCS JIGKIUH, HA KOTOPBIX
u3jaraTca Hanboliee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCH], a TAKXKE BOMPOCHI, HE
Halle/IIMe OTPaXKEHUsl B yueOHOM JIUTepaType.

Bun yueOHbIX

o I[CﬂTeJIBHOCTI) CTYACHTA
3aHATHH

Jlexmmsa Hanncanve koHCHeKTa JIEKIM: KPaTKO, CXEMAaTHYHO, MOCIEI0BATEIIHLHO
buKcUpOBaTh OCHOBHBIE  TOJOXEHHS, BBIBOABIL, (OPMYTUPOBKH,
0000IIECHNS;, MOMEUYaTh Ba)KHBIC MBICIIH, BBIACIATH KIFOUEBBIC CJIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, MOHATUN C MOMOILUBIO SHIUKIONEAUH,
CIIOBapeil, CIPaBOYHUKOB C BBINHCHIBAHUEM TOJIKOBAHUNW B TETPAb.
O6o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepuaya, KOTOPbIE BBHI3BIBAIOT
TPYAHOCTH, IIOUCK OTBETOB B PEKOMEHAYeMOW muteparype. Ecmm
CaMOCTOSITENILHO HE yJaeTcss pa3o0paTbcs B MaTepuane, HeoOXOIuMO
chopmynupoBaTh BOMPOC M 3a7aTh MPEMOAABATEI0 Ha JICKIIMU WA Ha
MPaKTUYECKOM 3aHSTUU.

CamocrostenbHas |CaMocTosiTeTIbHAsE paboTa CTYIEHTOB CITIOCOOCTBYET INTyOOKOMY YCBOCHHS
pabora yueOHOro MaTepuaja W Pa3BUTHUI0O HABBIKOB CaMOOOpa30BaHUS.

CamocrosiTenpHas padoTa MPeAoiaraeT CIeIyIOINe COCTABISIONINE:

- paboTa ¢ TEeKCTaMH: y4eOHHMKAMH, CIIPABOYHHKAMH, JOMOTHUTEIHHOM

JUTEPATYPOH, a TaKKe MPOPabOTKa KOHCIIEKTOB JICKITHIA;

- BBIIIOJTHEHUE JOMAITHHUX 33JJaHUN U PACUETOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSITEIBHOTO U3YUCHUS;

- yyacTue B paboTe CTyJIeHUECKUX HAYIHBIX KOH(PEPEHIIHHA, OJUMITAAL;

- IOJITOTOBKA K IPOMEKYTOYHOW aTTECTAIHH.

IloaroToBka k I'oToBUTBECS K HpOMe)KYTOHHOfI arrecTaun CJICAYyET CUCTCMATHUYCCKU, B
HpOMeXCYTOqHOﬁ TCYCHHUC BCCT'O CEMCCTpA. HMuaTeHcuBHAS OATOTOBKA JOJKHA HAUAaTHCS HE
aTTeCcTalu MMOo3JHCC, YEM 3a MECAL-TIoJTOpa A0 HpOMC)I(YTOqHOﬁ aTrrecranuu.

I[aHHBIC nepea 3a4€ToM Tpu JHA Bq)q)eKTHBHee BCCT'0 HMCIIOJB30BATh JJIA
IMOBTOPCHHA U CUCTEMATU3AlINU MaTCpHraJia.
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