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1 BBEAEHUE K MPOrPAMME rOCYOAPCTBEHHOIO 3K3AMEHA

1.1 LUenb rocyAapCTBEHHOro 3K3aMeHa: OnpedenuTb  COOTBETCTBME  pe3ynbTaTOB  OCBOEHMS
obpasoBaTenbHOM nporpamMmmbl  (KOMME-TEHLUMUA)  BbIMYCKHUKOB TpeboBaHMsSIM  dhedepanbHoOro  rocygapCTBEHHOMO
obpasoBaTenbHOro craHgapTa BbiCWero obpas3oBaHUsA U NOATBEPAMTL UX CMOCOBGHOCTL M FOTOBHOCTbL MCMOSMb30BaThb
3HaHWUA, YMeHMS 1 (MNKN) NPaKTUYECKMI ONbIT B NPOdeCcCnoHanbHON AesaTenbHOCTH

1.2 3agaum rocyaapCTBEHHOro 3K3aMeHa:

* KOMMNJIEKCHAs OLeHKa YPOBHS MOATOTOBMEHHOCTM BbIMYCKHUKOB MO BaXKHEMLUMM (OCHOBHbIM) AUCLMMIIMHAM
y4yebHOro nnaxa;

* onpegenieHne CTeneHM OCBOEHUS BbIMYCKHUKAMKM OBLLEKYNbTYpPHbIX, 0ble npodeccuo-HambHbIX |
npodeccnoHanbHbIX KOMNETEHLNIA

* MONydeHNne OCHOBaHWI AN peLleHus BOnpoca aTTeCTaLUMOHHOM KOMUCCUEN O MPUCBOEHUM KBanuduKaumm un
Bblade BbIMYCKHUKY gunmnoma.

2 KOMMETEHUUN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHVIFIVOEPA3OBATEJ1I:>HOI7I
NMPOrPAMMbI U UHONKATOPbI OCTUXEHUA KOMNETEHLWUN

MK-1.1: CnocobeH k pa3paboTke MeponpuATUii NO COBEPLUEHCTBOBaHUIO U MOAEPHU3aLMN TEXHONOrMYeCcKoro
o6opyaoBaHus, ynyylleHWUIo ero aKcniyaTauMoOHHbIX XapakTepPUCTUK NpU NPOM3BOACTBE TEMIIOBON U
3NEeKTPUYECKOM IHeprum

3HaeT: TexHOMOrMi MPOM3BOACTBA TEMMOBOM W 3MEKTPUYECKOM SHepruM, COoBpPEeMeHHble 3Heprocbeperatolne
TeXHomMormu,
MepPONpPUATHS MO SHEPrO- U PECYPCOCOEPEKEHNIO HA TENMOIHEPreTUIECKNX 06 beKTax

Ywmeer: paspa6aTb|BaTb MepPOonpuUATUA No COBEepLUeHCTBOBaHUKO M MoAepHusaunun TexHomnorn4eckoro OGOpy,D,OBaHI/Iﬂ,
OLUeHMBaTb pe3dynbTaTbl UX peann3aunn

BnapeeT: meTogamum onpeneneHna I'IOTp66HOCTVI npon3BoAcTBa B TOMJIMBHO-3HEPreTU4eCKmnx pecypcax

MK-2.1: Cnoco6GeH ocyllecTBAATL NflaHUPOBaHUE U ONTUMASILHO pacnpeAenATb TONJIMBHO-3HepreTuyeckme
pecypchbl, B COOTBETCTBUM C NOTPEOHOCTAMU U peXXxMMaMm paboTbl TENJIOMacCOOOMEHHbIX YCTaHOBOK

3HaeT: OCHOBHble TEXHMYECKME XapakKTepucTukM U pabouve napameTpbl 06GopyaoBaHuWs; pecypcocbeperatowme
TEXHOMOrMM 0GBEKTOB NPOdECCUOHANBHOW AEATENBHOCTU

YMmeeT: oLeHMBaTh NOTPEGHOCTL B TOMMMBHO-3HEPrETUMECKMX Pecypcax, B COOTBETCTBUM C NOTPEGHOCTAMU 1 pexuMamu
paboTbl OGBHEKTOB MNpOodeccuoHanbHo [OeATENbHOCTU; pPacCyYMThIiBaTb MPOU3BOACTBEHHbIE MOLUHOCTU U 3arpysky
060pynoBaHNa 06bEKTOB NPOeCCMOHANBbHON AeSTENBHOCTU; KOHTPONUMPOBATL TEXHUYECKOE COCTOsIHME 060pYAOBaHMS
BnapeeT: MeTogaMu onpegeneHunsi noTpeGHOCTM NPON3BOACTBA B TOMMMBHO-3HEPrETUYECKUX Pecypcax

MK-3.1: Cnoco6eH chopmynupoBaThb 3aaHus Ha pa3paboTKy peLleHun, CBAA3aHHbIX C MOAepHU3aumnen
TensomMaccoo6MeHHOro o6opyaoBaHuUs, COBepLUeHCTBOBAaHMEM TeXHOIOrMYECKUX CXeM, NOBbILLIEeHUEM
3KOJIOrnyeckom 6e30nNacHOCTU TEMNSIOMAaCCOOOGMEHHbIX YCTaHOBOK
3HaeT: TpeboBaHMS HOPMATUBHbLIX MPABOBLIX aKTOB, HOPMAaTUBHO-TEXHUYECKMX W  HOPMaTUBHO-METOANYECKMX
OOKYMEHTOB MPUMEHUTENbHO K obbektam npodeccnoHanbHOM OeSTEeNbHOCTU; TEeXHUYECKMe XapakTepUCTUKU

COBPeEMEHHOro o6opyaoBaHusl, apMaTypbl 1 MaTepuanos

YmMeeT: paboTtaTb C Katanoramu u crnpaBOYHUKAMM, SMNEKTPOHHbIMKM 6aszamMu gaHHbIX; pa3pabaTbiBaTb MEpPONPUATUS NO
MOAEPHM3aLMM TENSIOMAcco0bMEHHOro 060pyAoBaHMs, OLLEHMBATL pe3ynbTaThl UX peanusaumm

BnapeeT: HaBbikamMy pa3paboTku MeponpuaTUiA N0 MOAEPHU3aLUUM TennomMaccoobMeHHOro 0bopyaoBaHNUS C y4ETOM UX
aKonorn4yeckom 6e3onacHoOCTn

MK-4.1: FoToB k o6ecneyeHunto 6ecnepe6onHON paboThbl, NPaBUIIbHOM IKCNNyaTaLuu, peMOHTa U MoAepHU3auumn
TensIoMaccoo6GMeHHbIX yCTaHOBOK

3HaeT: cxembl, KOHCTPYKUUWN, XapakTepUCTUKN, TEXHUKO-OKOHOMUYECKME NoKa3aTesinM, Ha3Ha4vyeHune, npuHuun pa60TbI n
ocobeHHoCTH aKcnnyatTaumun obbekToB I'IpOd)ECCI/IOHaJ'IbHOVI OeATeNbHOCTU; D,GVICTBy}OLLI,VIe
opraHn3auuoHHO-pacnopaguTernibHble, HopMaTuBHblE, MeToaNn4YeCcKne OOKYMEHTbl Mo BONpocaM akcnnyaTtaumm 00BLEKTOB
I'IpO(*)eCCVIOHaJ'IbHOI;I AeATEeNIbHOCTU

YMeeT: oueHMBaTb GCbQJGKTI/lBHOCTb N Ka4yeCTBO MepOI'IpVIFlTMI;I no mogepHusaumn oﬁopyp,osava M coBepLUeHCTBOBaAHUIO
NnpuMeHAEeMbIX TEXHOOMN

BnapeeT: HaBblkaMy COCTaBIEHNS I/IHCprKLLI/II?I no aKkcnnyatauun O60pyIJ,OBaHI/I$| 1 nporpamMmm ero MCMbITaHUN

MK-5.1: CnocobeH K NpoBeAeHUI0 TEXHUYECKUX pacyeToB, TEXHUKO-3KOHOMUYECKOro U CTOMMOCTHOrO aHanusa
NPOEKTHbIX PeLIeHU TeNNoMaccooOMeHHbIX NPOLLECCOB U YCTaHOBOK

3HaeT: MeTOoAMKM BLINOMIHEHMA  CneumanbHbIX pacyeToB MNPUMEHUTENIbHO K ob6bekTam I'IpO(beCCMOHaﬂbHOVI
OeATEeNIbHOCTU, KOHCTPYKUMN N OCHOBHbIE TEXHUYECKNE NnoKa3aTesun OﬁOpyﬂ,OBaHMﬂ

YMeeT: MpUMEHSATb CrpaBoOYHble MaTepuvarsbl, aHanM3npoBaTb Hay4YHO-TEXHUYECKYID MHOPMAaUUIO MPUMEHUTENBHO K
06bekTaM NpodeccroHanbHOW AesTENbHOCTU; NPOBOAUTL TEXHUKO-9KOHOMUYECKMI aHanuns, npeaaraembix

BnapgeeT: HaBblkaMX BbINOMIHEHUSI creLMarnbHbIX pPacyeToB MO TUMOBLIM METOAMKaM MPUMEHUTENbHO K OObekTam
npodeccroHanbHoOM AeATENbHOCTU; METOANKAMUN TEXHUKO-9KOHOMMYECKUX 0BOOCHOBaHWI NPOEKTHLIX Pa3paboTok




3 NOAroTOBKA K CAOAYE U COAYA TOCYOAPCTBEHHOIO 3K3AMEHA

31 d>opma npoBeneHnsA rocyaapcTtBeHHOro aKk3ameHa

YcTHas

X [MncbMmeHHas X

3.2 lncumnnuHbl o6pasoBaTenibHON NPOrpaMMbl, KOTOpbie MMEKT onpeaenstoLlee 3HaYeHne ons
npocdyeccrMoHanbLHOM AeATENIbHOCTU BbIMYCKHMKOB U BKIIOYEHbI B rOCYAapCTBEHHbIA 3K3aMeH

Ne n/n HanmeHoBaHWe gucumMninHbI
1 MpoekTnpoBaHNe 1 3KCNyaTaLms BbICOKOTEMMNEPATYPHBLIX YCTAHOBOK
2 TennomaccoobMeHHbIe NPOLLECCHI BbINAPKN U BbiNMapHbIe YCTAHOBKU
3 Okonoruyeckas 6e3onacHOCTb

4 TennotexHonornyeckoe oGopyp,osaHVle NPOMBbILUNEHHbIX I'IpeD,I'IpVIFlTVIVI

5 TennomacconepeHoC B aneMeHTax TennoTexHNn4eckoro obopyaoBaHus
6 TexHuyeckue cpefcTsa Ans pekynepaumm TennoThbl
7 OCHOBbI MPaKTUYECKON TEOPUN FOPEHMs]

8 TennomaccoobmeHHoe obopynosaHue TOC n ASC

9 TennomaccooOMeHHble npouecchbl CyLKN U CylnnbHble YCTaHOBKU

10 Cneu rnaBbl TennomMaccoobmeHa

11 Mpon3BoacTBEHHAs NpakTMKa, TEXHONorMyeckas npakTuka

3.3 Cucrema n KpuTepuun oueHnBaHusa cgavium rocyaapCcTtBeHHOro aKk3ameHa

LWkana oueHnBaHuns

Kputepun oueHnBaHUA cHOPMUPOBAHHOCTY KOMMNETEHLMI

5 (oTnnyHO)

B TeopeTnyeckom Yact KOMMNNEKCHOro 3a4aHns AaH NOSHbIN, NCHEPbI-BAOLLMIA OTBET, SIBHO
OEMOHCTpUpyoWMn  rnybokoe noHMMaHve ©6a30BblX MNOHATUWA, TEOopwUW N LUNPOKYHO
3pyauumio B oLeHMBaeMon obnactu, KpUTU-YECKUI, OpUrMHanbHbBIN NOAXOA K mMatepuany.
YcTaHoBMNeHbl codepxaTterb-Hble MexXnpeaMeTHble CBA3W, NpeacTaBrneHa pa3BepHyTas
aprymeHTauus Ha BblABUraeMble MOMOXEHUS, NpuBedeHbl yoeouTenbHble NpUMepbl U3
NPaKTUKK, Hay4YHOW, y4ebHOM nuTepaTypsl.

MpakTuyeckas 4acTb KOMMMEKCHOMO 3a4aHus BbIMONIHEHA NPaBUIbHO, OTBETbI U NOSICHEHUS
BEpHble 1 B OCTaTOYHON Mepe 060CHOBaHHbIE.

4 (xopoLuo)

B TeopeTuyeckoi 4acTu KOMMIEKCHOrO 3a4aHns AaH MOSHbIN CTaHO4aPT-HbIA OTBET, B LLENIOM
KayeCTBEHHbI, OCHOBaH Ha BCex 0bsi3aTenbHbIX AN MOATOTOBKM K rOCY4apCTBEHHOMY
9K3aMeHY WCTOYHMKAX WHdopMauun. Bbl-gBuratoTcs npenmyLLecTBEHHO TeopeTuyeckune
NMOnoXeHusi, HO OTAerNbHble BbLIBOAbI MOATBEPXKAEHLI MpUMEpPamMuM K3 MNPaKTUYECKON
peatenbHocTn. [pucyTcTBytoT HebonbluMe npobenbl B 3HAHMSAX WKW HECYLLLECTBEHHbIE
OLLIMOKN.

MpakTnyeckas YacTb KOMMMEKCHOIO 3a4aHus BbIMONIHEHA NPAaBUIbHO, OTBETbI U NOSICHEHNS
BEpPHbIE, HO B MX 060OCHOBaHUN YacTb HEOBXOANMbIX apryMeHTOB OTCYTCTBYET.

3 (yooBneTBoOpUTENbHO)

B TeopeTuyeckomn 4acTtn KOMMIEKCHOMO 3a4aHns OTBET, HE4OCTATOYHO JTOTMYECKN BbICTPOEH,
BOCMPOM3BOANT B OCHOBHOM TOJSIbKO JIEKLMOHHbIE MaTepuanbl OUCUMMNINH, BXOLALUMX B
nporpaMMy  rocydapCTBEHHOrO  9k3a-mMeHa ©0e3  camocToaTenbHOM  paboTbl ¢
peKOMeHAOBaHHOM nutepaTypol. XoTa 06as3oBble MOHATUA pPacKpbIBAlOTCA BEPHO, HO
BblABUraeMble MosioXe-HUsi He AOCTAaTOYHO apryMeHTMpPOBaHb! U (UNM) He NoATBepXKAaTCA
npu-mepamm U3 npakTukn. [pUCYTCTBYIOT CyLIECTBEHHble OWWOKM B YCTaHOBME-HWM
MeXNpeaMETHbIX CBA3EN.

MpakTnyeckass YacTb KOMMMEKCHOrO 3adaHus BbIMOMHEHA C oluMOKamu, B 0GOCHOBaHWK
OTBETOB U MOSACHEHUI YaCTb HEOOXOAMMbIX apryMEHTOB OT-CyTCTBYET.

2 (HeynoBneTBOPUTENBHO)

B TeopeTuyeckoil 4acTh KOMMMEKCHOro 3afaHusi NpoAeMOHCTpYpOBaHa HeCcnocoGHOCTb
OTBETUTb Ha BOMpoc 6e3 NoMoLLY aKk3aMeHaTopa. HeaHa-Hue 3HauuTenbHo MaTepurana.
MpakTnyeckass 4acTb KOMMMEKCHOrO 3adaHuA  BbIMNOMHEHa C  MHOIOYUC-NEHHbLIMU
CYLLIECTBEHHBIMU OLUIMBKAMM, NOSACHEHUSI OTCYTCTBYIOT.

MpeanpuHATa NonbITKa, UCMNOMNb30BaHUS Hepa3peLleHHbIX TEXHUYECKUX YCTPOUCTB UK




Nnonb30BaHUA MOACKA3KOW OPYroro yernoseka (BHE 3aBUCU-MOCTU OT YCMELHOCTU TaKow
nonbITKK).

3.4 CopepxaHue rocyaapcTBEHHOro 3K3aMeHa

3.4.1 MNepeyeHb BONPOCOB, BLIHOCUMbIX HAa rOCYAapCTBEHHbIN 3K3aMeH

Ne n/n dopMynnpoBKM BONPOCOB
1 MepcnekTnBbl pasBnTUs BO30OHOBNSEMON SHEPTrETUKM
2 Cxembl ropeHust TBépgoro tonnmea. Kputepuin CeméHoBa
3 OcCHOBHbIE peakumu ropeHus TBépaoro Tonnuea. OCHOBLI TEOPUN NPUBEAEHHON NOrPaHNYHON MIEHKN
4 PacuétHoe onpeaeneHve obnactu ropeHns TBEpAOro Tonnmea
5 Ounddy3noHHO-KnHeTUYECKas Teopusl ropeHns
6 Knaccudukaumst MasyTHbIX pOpCyHOK
7 Knaccudukaums ropenok anst CKUraHus opraHu4eckoro Tonnmea
8 Cnocobbl cxXuraHusa Tonnvea
9 TennooTtgada npu KOHAEHCALMN B MPUCYTCTBUN HEKOHOEHCUPYIOLLIMXCS ra3oB
10 TennooTtgaya npw KanenbHOW KOHAEHCAUUN
11 TennooTtgada npu NneHoYHoW koHAeHcauun. MeToguka JlabyHuosa
12 Pexumbl Te4eHns KOHAEHCaTHOWM NAEeHKN Ha MOBEPXHOCTW BEPTMKANbHON TpyObl
13 Kpuaucel Tennootaaym npy KUneHnm B Tpybax
14  |OcHoBHble kKpuTepum Nogobusa B npoueccax KMneHus
15 Cnocobbl CHWKeHUSA BbIGPOCOB OKCUAOB a3oTa
16 MexaHn3Mm o6pa3oBaHUs OKCMAOB a3oTa
17 Okonorus B aHepreTuke
18 |OcHoBbI NOBEPOYHOrO pacyéTa naponeperpeBaTens
19 OcHOoBbI MOBEPOYHOroO pacyéTa BoASHOro 3koHoMamsepa
20 |OcHoBbl NOBEPOYHOIO pacyETa BO3ayxonogorpeBsarens
21 Onpegenexne Kl kotnoarperata no npsiMomy n obpatHomy GanaHcy
22  |Cneunduka TeNNOBOro pac4éTa ra3o-ra3oBbiX U ra3o->KUOKOCTHbIX TEMNOOOMEHHNKOB
23  |Cneuudumka TeNNOBOro pacyéra ra3o-ra3oBblX U ra3o->XMAKOCTHbIX TEMTO0OMEHHNKOB
24 |OcHOBbI KOHCTPYKTMBHOIO pacyéTta napoXUaKoCTHOrO TennoobmeHHMKa
25  |OCHOBbI rMAapPaBINYECKOro pacyéta Teno0OMEHHbIX YCTaHOBOK
26  |OcHoBbl TENMOBOrO pacyéTa TennoobMeHHbIX YCTaHOBOK
27 KoHCTpyKUMM 1 pexumbl paboTbl cywmnnbHon Yactn bOM
28 MHorouMnuUHAPOBbIE KOHTAKTHO-KOHBEKTUBHbIE CYLUUIbHbIE YCTaHOBKM (BM).
29 Tennoson n matepuanbHbin 6anaHcsl CPK
30 |TexHonornyeckas cxema CPK. KOHCTpYyKTUBHbIE OCOOEHHOCTU COQOpPEreHepaLNOHHbIX KOTroarperatoB
31 TexHonornyeckmne npoueccobl pereHepaunm cynbgaTHOro Lwenoka
32 MHorounnmMHapoBbIE KOHTAKTHO-KOHBEKTUBHbIE CYLUWUSIbHbIE YCTAHOBKM




Cxewmbl CyWnInbHbIX YCTAaHOBOK, UCNONb3YyHLWKNX NMPOAYKTbl CropaHuA. Pacxog tennoTbl Ha ncnapeHune Bnaru.

33 N
YacoBon pacxo TONMMBa Ha CyLLKY

34 TennomacconepeHoC Npy KOHTaKTHOW CyLLKe BymMaXHOro nonoTHa. [NoTHOCTb MaccoBOro U TensIoBoro NOTOKOB
NPV pasfnyHbIX PEXUMAX CYLLIKA

35 Pac4yet pacxoga ucnapsoLencs snarv. IHTEHCUBHOCTb CYLLKK

36 TennomacconepeHoC BO BNaXHbIX MaTtepuanax. [pagneHTbl TemnepaTypbl BNarocogepXaHus 1 AaBreHus.
HanpaBneHus nepemMelleHns TeNNoTbl U Brarv B matepuane

37 TennomaccoobMeH npu cyllke BRaxHbIX MaTepuanos. NoTeHunansl nepeHoca TennoTbl 1 Bnaru. YpaBHeHUs
TENNoBOro U MaccoBOro NOTOKOB

38 Koacdbdpmumenta TennoobmeHa u maccoobmeHa. Kputepum nogobuss u kputepuanbHble ypaBHEHWs AOns
onpegenexHms ko3dPULNEHTOB TENNOOTAAYN U MaccooTaaum

39 TennoynoBuTenu Ans CUCTEMbl BEHTUNAUUW. TenmnoobMeH Mpu KOHAEHCAUMM BOAsHbIX MapoB M3
napoBO3AyLLUHOW CMecu. PacyeT NoOBEpPXHOCTW Harpesa Tennoynosutenen

40 HakvnneobpasoBaHue Ha NOBEPXHOCTSAX HarpeBa. Cnocobbl NpeaynpexaeHns n O4YUCTKN.

41 Mcnonb3oBaHWe BTOPUYHBLIX 3HEPropecypcoB Mpu BbiNapMBaHUN LLENOKOB

42  |TennoBble cXxembl U OCOBEHHOCTU 3KCMyaTaumMmn BbiNapHbIX YCTAHOBOK CyfbdaTHOro NpovM3BoOACTBa

43 Pac4eTbl koabdunumneHToB Tennonepeaayn npu BelnapmsaHnm

44  |OcHOBbI NOBEPOYHOrO TEMMOBOIO pacyeTa Ha NpuMepe TPexCcTyneHYaTon NPSMOTOYHOW BbINapHOW YCTaHOBKM

45  |OCHOBHblE KOHCTPYKLMM BblNapHbIX annapaTos

46  |MHoroctyneH4aTble BbinapHble ycTaHoBku (MBY)

47 MaTtepuanbHbein 6anaHc BelnapHbIX YCTaHOBOK

48  |TexHomnornyeckme cxembl NPOM3BOACTBA LEN0N03bl

49  |OpraHusaums y4eTa TONnMBea, TeNSOBOW U 3NEKTPUYECKON 3HEPTNW, BOAbI M CXKATOro BO3ayxa

50 |OHeprocbeperatoime MeponpuaTua AN TeNNOTEXHOMOMMYECKMX U BbICOKOTEMNEPaTYPHbIX YCTaHOBOK

51 |Tennosoi 1 maTepuanbHble 6anaHckbl NPOMBILLSIEHHOrO NPeanpUATUS

3.4.2 BapmaHTbl TUNOBbIX KOHTPOSbHbIX 3a4aHU1, BbIHOCUMbIX Ha rOCyAapCTBEHHbIN 3K3amMeH

Hantu koadbhmumMeHT TennooTaaum OT KOHOEHCUPYIOLLErocs napa K CTeHKe Tpybbl ucnaputens npu cregyroLmx

MCXOAHbIX AaHHbIX:

Tennosas mowHOCTb ncnaputensa Q = 12500 kBT;
HapyxHas noBepxHocTb Tpybok FT.Hap = 350 m2;
OnuHa knNaTunbHeX TPY6 H = 1,8 m

[aeneHune BTopuyHoro napa Pet = 0,10 Ma;
[asneHwue rpetowiero napa Prp = 0,27 MMMa;

Hantn noBepxHocTb TennoobmeHa ncnaputens ceTeBoi Boabl Npy cneayroLwmMx NCXOAHbIX AaHHbIX:
Tennosas mMoLwHOCTb ncnaputensa Q = 12492 kBT;

Temnepartypa rpetowyero napa trp = 123,8 0C;

Temnepatypa BTOopu4HOro napa tst = 104,8 0C;

KoadhdumumeHT Tennonepenaym B ucnaputene

K=2,2kB1/(M2:0C)

Kak n noyemy MOXHO ynpoCTUTb pacyéT KoadpduumeHTa Tennonepegayn s ra3o-ra3oBblX U ra3o-XUAKOCTHbIX

TenNoobMeHHMKOB, N3rOTOBMNEHHLIX M3 CTanbHbIX TPY6? TonwuHa cTeHkn Tpybok &CT = 2 MM, TeNNONPOBOAHOCTL CTanm
Act =57 BT/(M-°C), koadhuUMEHT Tennootaayu

CO CTOpOHbl rasoB ar =50 B1/(m2-°C),

KO3 PULMEHT TEMMooTaa4Ynm CO CTOPOHbI KUAKOCTU
ax = 5000 B1/(M2-°C).

OTBET apryMeHTMpoBaTh MaTeMaTUYECKM.




4 OCOBEHHOCTHM NPOBEAEHUA NTOCYAAPCTBEHHOIO 3K3AMEHA

4.1 OcobeHHOCTH npoBegeHUs rocyaapcTtBeHHOro ak3aameHa pAansa nuy ¢ orpaHn4eHHbIMU BO3MOXHOCTAMMU

3A0pOoBbA

OcoBGeHHOCTM NPoBEAeHMS rOCYAapCTBEHHOM aTTecTaumm Ans Nl C OrpaHUYeHHbIMU BO3MOXHOCTSAMU 300POBbs
pernameHTUpYOTCS pa3aenom 7 nokansHoro HopmatueHoro akta CMN6rYMNTO «MonoxeHne o rocyqapCTBeHHON UTOroBO
aTTecTauum no obpasoBaTesnbHbIM NporpaMMam BbiCLLEro 0Gpa3oBaHUsI».

4.2 MNopapgok nogavu U pacCMOTPEeHUs anennauumn

Mpouenypa anennauum No pesynbTaTaM rocy4apCTBEHHbLIX aTTECTAUMOHHLIX WUCMbITAHWUIA pernameHTupyeTcs
pasgenom 8 nokanbHoro HopmatmBHoro akta CI6rYMNTL «[MonoxeHne o rocyaapCTBEHHOW UTOrOBOW aTTecTauumv no
obpasoBaTenbHbIM NPOrpaMmam BbICLLErO 06pa3oBaHUs.

5. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE TOCYOAPCTBEHHOIO 3K3AMEHA

5.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

MN3pgatenbLcTBo

["log nsgaHua

Ccblinka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa

A.lN. Benbckun, B.HO.|OHeprocbepexeHune Bl M-o 06pasoBaHmsi 1 http://www.nizrp.naro
e e PVIPO.CTOTYETL | 01z [fenerostereotd
' Chno.: CNerTypPri '
y4yebHoe nocobure
C.H. CwmopoauH, A.H.|[KoTenbHble  yctaHoBkM u| M-Bo oGpasoBaHus u https://nizrp.narod.ru/
ViBaHoOB, B.H.|naporeHepatopbl [TekcT ] : Haykn PO, BLUTS metod/kpte/2019_01
Benoycos yyeb.nocobue CneryntA. - 2-e nag,, 2018 _14 01.pdf
ucnp. - CI16. : BLUT3
cnerynrta
B.H. Benoycos, C.H.[TonnuBo n Teopusi ropeHns| M-Bo o6pasoBaHusa 1 http://www.nizrp.naro
CmopoawH, O.C.[[Tekct]. Y. 1. Tonnueo:| Haykm P®, CMGITYPIN. — 2011 d.ru/toplivoiteorgoren
CmunpHoBa y4ebHoe nocobue Cre.: CMerTyprn .htm
A.H. WMeaHoB, B.H.|TennoobmeHHoe M-Bo obpasoBaHusa n http://www.nizrp.naro
Bbenoycos, C.H.|o6opynoBaHne npepnpusatuii Haykn PO, BLWUTS 2016 d.ru/metod/kpte/18.p
CwmopoauH [TekcT]: yuebHoe nocobue cnerynrta. — Cre.: df
BWTS CMerynrtg
ly6apesa, B. B.,|TennomaccoobmeHHoe Benropoa: benropoackui http://www.iprbooksh
lNyb6apes, A. B. obopynoBaHue nNpeanpusaTun rocy4apCTBEHHbIN 0p.ru/80447.html
TEXHOMNorn4eckmm 2016
yHuBepcuteT um. B.T.
LLlyxosa, 96C ACB
CtpenbHukos, H. A.  |OHeprocbepexeHne HoBocunbupck: http://www.iprbooksh
HoBocubupckui op.ru/47729.html
rocyapCTBEHHbIN 2014
TeXHUYECKUN
YHMBEPCUTET
KysneuoBsa, W. B.,|OHeprocbepexeHune B KasaHb: KazaHckun http://www.iprbooksh
MnemytanHos, WU. W.,|TtennosHepretuke 7 HaLMOHarbHbIN op.ru/79603.html
CabwupssHos, A. H. TENNOTEXHOMNOrMAX nccnenosaTenbCKUN 2017
TEXHOMNorn4eckmm
YHMBEPCUTET
Bacunbyerko, 1O. B.,[lpombiwineHHble  Tennosbie| Benropon: Benropoackuii http://www.iprbooksh
lNy6apes, A. B. 3NEeKTpOCTaHUUN rocyaapCcTBEHHbIN 0p.ru/80438.html
TEXHOMOorn4eckmm 2017
yHuBepcuteT um. B.I.
Lyxosa, O6C ACB
B.I.  Kasakos, [1.B.|OTonutensHo- M-80 06pazoBaus v https://nizrp.narod.ru/
JlykaHuH, E.H.|BEHTUNALNOHHBIE CUCTEMbI B metod/kpte/2018_10
MpomoBa Lennono3Ho-6ymaxHom Haykn PO, BLITS 2018 09_01.pdf
| cnerynta. - Cre.: — T
npombIwneHHocTn [ TekceT | BLUT3 CM6ITYPI
y4e6. nocobue
B.A. Cycnos [v gp.] TennomaccoobmeHHoe M-Bo obpasoBaHus n http://www.nizrp.naro
obopygosanne TAC u AJ3C| Hayku PO, CNGITYPM. — 2015 d.ru/metod/kpte/12.p

[TekcT]: yuebHOe nocobme

Cri6.: CIerTyp

df




lNy6apes, B. A,
Apsamacues, A. T.

HeTpaamumnoHHble "
BO30OHOBMNSIEMbIE  UCTOYHUKM

JNlvneuk: Jlnuneukun
rocy4apCTBEHHbIN

http://www.iprbooksh
op.ru/55117.html

aHeprum TEXHUYECKUN 2014
yHusepcutet, 95C ACB
B.IO. NNakomkumH, C.H.|TennomaccoobmeHHoe M-80 06pa30BaHUS! 1 http://www.nizrp.naro
CwmopoawH, E.H.|o6opynooBaHvne npeanpuatun Haykut PO, BLUTS d.ru/metod/kpte//16.p
MpomoBa (CywmnbHble YyCTaHOBKM) ' . 2016 df
[TekcT]: yuebHoe nocobue CIeryITA. - CT16.:
' BLWUT3 Crierynta
A.®. Mypany, M.H.|Cnctembl  BeHTMRAUMM 1 M-80 06pa30BaHUS! 1 http://www.nizrp.naro
Yarika K_T_)H,EI,VILI,'VIOHVIé)OBaHVIﬂ I%osp,yxa wayknt PO, CMBITYP. — 2004 d.ru/systemvent.htm
[TekcT]: yuebHOEe nocobue CM6.: CAGIFTYPH
Knumosa, I". H. OHeprocbepexeHne Ha Tomck: Tomckuin http://www.iprbooksh
NPOMbILUSIEHHbIX NOSIMTEXHNYECKNI 2014 op.ru/34743.html
npeanpuaTrsx YHUBEPCUTET
B.H. Benoycos, C.H.|Tonnueo u Teopus ropeHusi| M-Bo oGpasoBaHus U http://www.nizrp.naro
CwmopoawH, O.C.|[TekcT]. Y. 2. Teopus ropenus:| Hayku PO, CAGITYPI. — 2011 d.ru/toplivoiteor2.htm
CmupHoBa y4yebHoe nocobuve CrIe.: CrerrtTyprn
lNy6apes, A. B. MapoTennoreHepupytoLme Benropoa: benropoackuii http://www.iprbooksh
YCTAQHOBK/  NPOMBbILLIIEHHbIX rocyaapCTBEHHbIN op.ru/28379.html
npeanpuaTui TEXHOIOrM4YecKumn 2013
yHuBepcuteT um. B.T.
Lyxosa, 96C ACB
lNy6apes, B. B.,|KBanndukaumoHHble HoBocunbupck: http://www.iprbooksh
KasaHckas, O. B. nccnegosaTenbckme paboThbl HoBocnbupckuit op.ru/47691.html
rocyaapcTBEHHbIN 2014
TEXHUYECKUI
yHMBEPCUTET
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Mununenko, H. B.,|OHeprocbepexeHne " http://www.iprbooksh
CwuBakos, U. A. NOBbILIEHNE 3HEPreTU4EeCcKomn 0p.ru/65398.html
3(PHEKTUBHOCTUN MHXEHEPHbIX Cankt-MNeTepbypr: 2013
cucTeM u ceten Yuusepcutetr UNTMO
C.H. CwmopoguH [ wu|Tennosomn ul M-Bo obpasoBaHusa n https://nizrp.narod.ru/
ap.] aspoavHaMMYecKnii  pacyeTbl Haykn PO, BLUT3 metod/kpte/2019_01
KOTenbHbIX ycTaHoBOK [TekcT ]| CM6IYMNTA. - 5-e u3g,., 2018 _19 01.pdf
: yyeb.nocobue nepepab. u gon. - Cl16. :
BLWUT3 Crierynta
B.FO. NakomkmH, C.H.|PacyeT wu npoekTtupoBaHue http://www.nizrp.naro
CwmopoavH 6apabaHHom CYLUUNBHOW d.ru/barabsush.htm
ycTaHoBkn [TekcT]: y4ebHo- M-80 06pasosanus u
MeToamyeckoe mnocobme ans Hayku P®, CTI6I TYPIT. — 2012
Chno.: CrerTypPri
BbIMOMTHEHMS KypCOBOIro
npoekTa
l'ybapesa, B. B. PacyeTr wun npoekTuposaHue|Bbenropoa: Benropoackuii http://www.iprbooksh
KOHBEKTMBHbIX CYLUMIbHbIX rocyapCTBEHHbIN op.ru/49722.html
yCTaHOBOK TEXHOMNorn4ecknm 2014
yHuBepcuteT um. B.T.
LLlyxosa, O96C ACB
B.I. Kasakos, [1.B.|[TepmogmHammyeckme meToabl http://www.nizrp.naro
JlykaHuH, O.C.|aHanu3a B| M-Bo obpa3oBaHus 1 d.ru/termodynammet
CmupHoBa 3HEProncnonb3yLwmnx Haykn PO, CM6IrTYPI. — 2011 ody.htm
npoueccax [TekcT]: y4yebHoe Cre.: Criertyprn
nocobue
B.lO. NakowmkmH, C.H.|PacyeT wu npoekTtupoBaHue http://www.nizrp.naro
CmopoauH NHEBMAaTUYECKON CYLUUIIbHOMN d.ru/rasch2013.pdf
ycTaHoBKkM [TekcT]: y4ebHo-| M-BO 0GpasoBaHUs K
mMeToamdeckoe nocobue ans|Haykm PO, CMOITYPI. — 2013

BbIMOMHEHUS
npoekra

KypCOBOro

Crie.: CrerTypn




Kykos, H. M.,|3HeprocbepexeHne B| TamboB: TamboBCKkuiA http://www.iprbooksh
ManHukoBa, H. ©. TennoaHepreTuke, rocyapCTBEHHbIN 2017 op.ru/85986.html

TennoTexHuKe " TEXHUYECKMNI

TENoTEXHOMNOMMSAX yHusepcutet, 95C ACB
B.I. Kasakos, E.H.|Pacuet cucTembl https://nizrp.narod.ru/
"pomoBa KOHOWLMOHMPOBaHUA BO3ayXxa metod/kpte/2018 11

B NPOn3BOACTBEHHOM _24 01.pdf

nometleHun [Tekct] : yd4ebHO

-MeTOoAMYeckoe nocobue no M-B0 06pasoBaHms 1

BbIMOMTHEHMIO KYpCOBBbIX

Haykun PO, BLUTO

pabot ana obydatowmxca no Cr6rynTL. - Cr6. - 2018

HanpaBneHuo 13.03.01 BLUTS CI'IéFYI'IT,E.I,.

«TennosHepreTuka "

TEMNMOTEXHUKA»  OYHOW U

3a04HON popm obyueHns
B.I'. Kasakos, [1.B.|Qkcepretnyeckne MeToabl http://www.nizrp.naro
JlykaHuH, O.C.|oueHkn addekTnBHocTU| M-BO 06pasoBaHus n d.ru/metod/kpte/2.pdf
CmupHoBa TennoTexHoNormyecknx Haykn PO, CIM6IrTYPI. — 2013

ycTaHOBOK [TekcT]: y4ebHoe
nocobue

Cre.: CrerTypri

5.2 MNepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX 1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoTeka BLUTS CIMb NYMNT[ [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

Basa paHHbIX

URL:http://teplokot.ru/

OOnbLLUON  TEXHUYECKON

onbnmnoTekn

"Cant TennoTtexHuka"

[OnekTpoHHbIN

pecypc].

5.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

5.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, HeO6XoAMMOW AN NOArOTOBKU U cAayv rocyaapCTBeHHOro

JK3amMeHa

AyauTopus

OcHalleHue

KomnbloTepHbIn knacc

MynbTumeauiiHoe o6opyaoBaHue, KOMMbIoTePHAas TEXHIKA C BO3MOXHOCTbIO NOAKIMIOYEHMUS K CETU
«MHTepHeT» n obecneyeHneM JOCTyna B 3MEKTPOHHYI MHGOPMAaLMOHHO- o0Gpa3oBaTenbHyo
cpeay

JlekumoHHas
aygutopusi

MynbTumeaunHoe obopygosaHue, cneunanuamposaHHasa mebenb, Jocka




