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1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocypapcTBEHHOro 3K3aMeHa: onpefenutb COOTBETCTBUE pe3ynbTaToB OCBOEHUSI 06pasoBaTenbHOM
nporpaMMbl (KOMMe-TeHUMI) BbiNyCKHUKOB TpeboBaHmsaM eaepanbHOro rocyaapcrBeHHOro obpasoBaTenbHOro ctaHgapTa
Bbicllero obpasoBaHWsi WU NOATBEPAMTb MX CMNOCOBHOCTb WM TOTOBHOCTb WCMOMb30BaTb 3HaHWUA, YMEHuUss U (Mnu)
NPaKTUYECKUIN OMbIT B NPOdECCMOHANBLHON AeATENbHOCTH

1.2 3apaum rocyaapCTBEHHOro 3K3aMeHa:

. KOMMNMEKCHas OueHKa YPOBHA MOArOTOBMEHHOCTU  BbIMYCKHUKOB MO BaXHEWLWMM (OCHOBHbIM)
OMCUMNIIMHaM y4ebHOro nnaHa;

. onpeferneHne CTeneHu OCBOEHUS BbIMYCKHUKaMM OOLLEKYNbTYpHbIX, 00Lle npodeccro-HanbHbIX U
npod)eccnoHasnbHbIX KOMNETEHLUI

. noflydeHne OCHOBaHWW [Nsi pelleHuss Borpoca aTTeCTauuoHHOW KOMUCCUMEW O MPUCBOEHUM

KBaJ'II/Id.)VIKaLI,I/II/I M Bblaa4e BblMyCKHUKY OunriomMa.

2 KOMMETEHLUWN OBYYAIOLLEFrOCA, OLULEHUBAEMBIE NMPU NPOBEAEHUN TOCYOAPCTBEHHOIO
9K3AMEHA

MK-1.1: CnocobeH K pa3paboTke MeponpuUATUIA NO COBEPLUEHCTBOBAHMIO U MOAEPHU3ALMN TEeXHOJTOrNYecKoro
obopyaoBaHUs, yny4LeHUIo ero aKcnnyaTauMoHHbIX XapakTepUucTUK npyu nponsBoAcTBe TeNNoBoMn 1
3NIeKTPUYECKOMN IHEprum

3HaeT: TExXHONMOMMI MPOM3BOACTBA TEMMOBOM U ONEKTPUYECKOW SHEepruu, COBPEMEHHble 3aHeprocbeperatoLme
TexHonormu,
MEpPOMNPUATAA MO SHEPTO- U PEecypcocHepekeHnto Ha TennoaHepreTMiecknx obbekTax

YmeerT: paspa6aTb|BaTb MepPOonpuATNUA Nno COBEPLUEHCTBOBaHUIO M MOAEepHU3aUunn TEXHOJ10rM4YecKoro O60pyﬂ,OBaHI/IF|,
oueHmBaTb pe3ynbTatbl X peanun3aumnn

BnapeeT: meTogamu onpegeneHunsa I'IOTpe6HOCTVI npon3BoACTBa B TOMJIMBHO-3HEPreTu4eCknx pecypcax

MNK-2.1: CnocoGeH ocylecTBNATL NNaHUpoBaHMe U ONTUManbHO pacnpeaensaTb TONMBHO-3HepreTuieckue
pecypchbl, B COOTBETCTBUM C NOTPEOHOCTAMU U peXxMMamMu paboTbl TENNOMacCOOOMEHHbIX YCTaHOBOK

3HaeT: OCHOBHble TexHUYeckue XxapakTepucTukm wu pabouve napameTpbl obopydoBaHus; pecypcocbeperarolime
TEXHOMNOrMn 06BEKTOB NPOECCUMOHANbHON AeATENbHOCTU

YMeeT: oLeHMBaTb NOTPEGHOCTb B TOMMMBHO-3HEPIrEeTUYECKUX pecypcax, B COOTBETCTBMU C NOTPEOHOCTAMU M pexmmamu
paboTbl 0GLEKTOB MNpOtecCUOHanNbHON AEeATeNbHOCTM, pacCyMTbIBaTh MPOU3BOACTBEHHbIE MOLLHOCTU W 3arpysky
obopyaoBaHNa 06LEKTOB NPodeccuoHanbHoOW AesATeNbHOCTU; KOHTPONMPOBAaTh TEXHUYECKOe COCTOsHUE 060pyaoBaHUS

BnapeeT: meTogamu onpegeneHunsa I'IOTpe6HOCTVI npon3BoACTBa B TOMJIMBHO-3HEPreTu4eCknx pecypcax

MK-3.1: CnocobeH ¢hopmynupoBaTh 3aaHMA Ha pa3paboTKy pelleHUi, CBA3aHHbIX C MOAepHU3aLmen
TensomMaccoobMeHHOro o6opyAoBaHUs, COBepPLIEHCTBOBAaHUEM TEXHOJIONMYECKUMX CXeM, NOBbILEHUEM
aKonormyeckon 6e3onacHOCTU TENJIOMacCOOOMeHHbIX YCTaHOBOK

3HaeT: TpeboBaHWA HOPMATMBHLIX MPaABOBLIX aKTOB, HOPMATMBHO-TEXHWYECKUX W  HOPMAaTUBHO-METOAUYECKMX
AOKYMEHTOB  MPUMEHUTENbHO K 0bObekTaM npodeccuMoHanbHOW  OEeATENbHOCTU; TEXHUYECKME  XapaKTepWUCTUKU
COBPEMEHHOr0 060pyA0BaHUS, apMaTypbl U MaTepuanos

Ymeer: pa6OTaTb C Katanoramm un cnpaBOYHUKaAMWU, 3NEKTPOHHbIMU 0asaMn gaHHbIX; p83p86aTblBaTb mMeponpuAaTna no
MoaepHusaummn TennomMaccooOMeHHOro 060pyﬂ,OBaHVIF|, OoLUeHMBaTb pes3yrnbTaTtbl UX peannsaunn

Bnapgeet: HaBblkaMy paspaboTKM MeponpUATUN NO MOAEpPHM3aLUMM TennomMmaccoobMeHHoro o6opyaoBaHUsl C y4eToM UX
aKonorn4yeckonm 6esonacHocTn

MK-4.1: FoToB kK 06ecnevyeHnto 6ecnepeboHOM paboTbl, NPaBUILHOM 3KCMJyaTauun, peMOHTa U
MoAepH13aLMm TennoMaccoobMeHHbIX YCTaHOBOK

3HaeT: cxembl, KOHCTPYKLUWNW, XapaKTepUCTUKWN, TEXHUKO-OKOHOMMUYECKUE nokasaTenu, HasHayeHue, npuHumn paboTbl u
ocobeHHOCTU aKcnnyatauum 06bekToB npocdeccnoHanbHown OedaTenbHOCTY; Jencreylowne
OpraHn3aunoHHO-pacnopsaanTEeNbHbIE, HOPMATMBHbIE, MEeToAMYECKNe OOKYMEHTbI MO BOMpOCaM 3KcnfyaTaumm OObeKkToB
npodecCcnoHanbLHON AeaTensHOCTH

YMmeeT: oueHuBaTb 3q3¢)eKTVIBHOCTb N Ka4ecTBo MepOI'IpVIﬂTVIVI no mogepHusaunmn o6opyp,OBava N coBepLUEeHCTBOBaAHUIO
NPUMEHSIEMbIX TEXHOJTOMMMN

BnapeeT: HaBblkaMy COCTaBMEHUS I/IHCprKLI,I/IIZ no aKcnnyartauuu O60py,D,OBaHI/I9| N nporpamMmm ero NCMbITaHUA

MK-5.1: CnocobeH k npoBegeHNO TeXxXHN4YeCKUX pac4yeToB, TeXHUKO-IKOHOMUYECKOro U CTOMMOCTHOIo aHanusa
NMPOEKTHbIX peLeHnn TenyIomMaccoob6MeHHbIX npoueccoB U YCTAaHOBOK

3HaeT: MeToauKKN BbINOMHEHUS cneunanbHbIX pacyeToB NMPUMEHUTEIbHO K obbekTam I'IpOd)eCCI/IOHaJ'IbHOVI OeATernIbHOCTH,
KOHCTPYKUMN N OCHOBHblE TEXHNYECKME NoKasaTesnn O60py,D,OBaHI/IF|

YMeeT: MpPUMEHSITb CrpaBoYHble MaTepuanbl, aHanM3npoBaTb Hay4YHO-TEXHUYECKYID WMHDOPMaLUIO MPUMEHUTENBHO K
obbekTaMm nNpoheccUoHanbHON AeATENbHOCTU; NPOBOANUTL TEXHUKO-OKOHOMUYECKUIA aHanus, npeanaraembix

BnapeeT: HaBblkaMy BbINOSIHEHMSA cheumanbHbIX pac4yeToB NOo TWUMOBbIM MeTOoAUKaM MNPUMEHUTENTIbHO K obbekTam
I'IpOd.)ECCVIOHaJ'IbHOIZ OeATenbHOCTN, MeTOAUKaMN TEXHUKO-OKOHOMUNYECKUX 0boCHOBaHWI NPOEKTHbIX paspa60TOK




3 ®OPMA MNMPOBEAEHUA, OBJIACTb, KPUTEPUU, CAICTEMA U CPEACTBA OLIEHUBAHUA PE3YJIbTATOB

rOCYAAPCTBEHHOIO 3K3AMEHA

3.1 ®dopma npoBeAeHUA rocyapCTBEHHOro 3K3aMeHa

YcTHas

+ NnucbMeHHas +

3.2 lucumnnuHbl obpasoBaTenbHON NporpamMMbl, KOTOpPble UMEIOT onpeaensitolee 3HaYeHne gns
npodeccuoHanbHOW AesaTeNbHOCTU BbIMYCKHUKOB U BKIIOUYEHbI B rOCYAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHWe gucuunnmuHbl
1 lMpoekTnpoBaHue 1 aKkcnnyaTauusi BeICOKOTEMMNEPATYPHbIX YCTaHOBOK
2 TennomaccoobMeHHbIe NPOLIECCHI BbINAPKN 1 BbiNapHble YCTaHOBKM
3 Okornornyeckasa 6e3onacHoOCTb
4 OCHOBBI MPaKTUYECKOW TEOPUN FOPEHNS
5 Cneu rnasbl TennomaccoobmeHa

3.3 Cucremam Kputepuun oueHnBaHUA pe3ynbTaToB rocyaapCTBeHHOro 3K3aMeHa

LLikana oueHnBaHuA

Kputepum oueHnBaHms cchopMUpoOBaHHOCTU KOMMNETEHLMI

5 (oTnunyHO)

B TeopeTuyeckon 4acTu KOMMMEKCHOro 3afaHus [aH MOSHbIN, MCYeprbl-BaloWMNn OTBET,
ABHO [OEMOHCTPUpPYHOLWNIA ybokoe MoHMMaHue 6a30BblX MOHATUA, TEOPUA U LLUMPOKYHO
SpYAMLMIO B OLEeHMBaemon obnacTtu, KpuUTWU-YeCKuW, OpPUIMHamnbHbIA MOAXOA K martepuany.
YcTaHoBMNeHbl cofepxaTternb-Hble MeXnpegmeTHble CBSA3W, NpeacTaBneHa pasBepHyTas
aprymMeHTauMs Ha BblABUraemble MOMOXeHWUs, npuBeaeHbl ybeauTenbHble npumepbl K3
MPaKTVKW, Hay4HOW, y4eBHON nuTepaTtypsbl.

MpakTnyeckasds 4YacTb KOMMIEKCHOrO 3afaHus  BbIMOSIHEHa MPaBWUIbHO, OTBETbI U
NOSICHEHWS BEPHbIE U B JOCTAaTOMHOW Mepe 060CHOBaHHbIE.

4 (xopoLuo)

B TeopeTtuyeckor YacT KOMMMEKCHOrO 3adaHus AaH MOJSHbIA CTaHAapT-HbIA OTBET, B LESIOM
Ka4yeCTBEHHbI, OCHOBaH Ha Bcex o0bs3aTenbHbIX AN MOArOTOBKM K rOCyAapCTBEHHOMY
3K3aMeHy WCTOYHMKaxX WHgopMauun. Bbl-gBuraoTcs nNpenMyLLecTBEHHO TeopeTuyeckune
MOMnoXeHusi, HO OTAenbHble BbiBOAbI MNOATBEPXKAEHbI MpUMeEpamMu U3  NPaKTUYECKON
aesitensHoctT.  [MpucyTcTByloT HebGonblwne npobenbl B 3HAHMSIX WU HECYLLECTBEHHbIE
OLLNOKM.

MpakTnyeckass YacTb KOMMIIEKCHOTO 3afdaHuWsl BbINOMHEHA MNpaBWUMbHO, OTBETbl U
MOSICHEHMS BEPHbIE, HO B X 0O0CHOBAaHNM YacTb HEOOXOAMMbIX apryMEeHTOB OTCYTCTBYET.

3 (yooBneTBOpUTENbHO)

B TeopeTnuyeckom YacTu KOMMMEKCHOrO 3ajaHus OTBET, HeOOCTaTOMHO  NOrM4ecku
BbICTPOEH, BOCMPOU3BOAMT B OCHOBHOM TOSbKO JIEKUMOHHbIE MaTepuanbl AUCLUMIVH,
BXOASALMX B Mporpammy rocyfapCTBEHHOrO 3k3a-MeHa 6e3 camocTosiTenbHou paboTbl C
pPEKOMEHOOBAHHOM nnTepaTypon. XoTa 6a3oBble MOHATUS pPaCKpPbIBAlOTCA BEPHO, HO
BblBUraemble MOMoXe-HUS He OOCTaTOYHO aprymMeHTMpOBaHbl U (MK) He NoATBEpPXAarTCs
npu-Mepamu u3 MpakTukK. [puCyTCTBYIOT CYLLECTBEHHble OWMOKM B YCTaHOBIE-HUM
MeXnpeaMEeTHbIX CBA3EMN.

MpakTnyeckass 4acTb KOMMMEKCHOro 3aJaHus BbIMNOMHEHa C oOlwubkamu, B 0BOCHOBaHUM
OTBETOB U MOSACHEHWU YacTb HEOOXOAMMbIX apryMeHTOB OT-CYyTCTBYET.

2
(HeyooBneTBOPUTENBHO)

B TeopeTndeckom 4YacT KOMMMEKCHOrO 3afjaHus MNpOLEeMOHCTPUpoOBaHa HecrnocobHOCTb
OTBETUTL Ha BoNpoc 6e3 nomoLn sk3ameHaTopa. HesHa-Hue 3HauMTenbHON MaTepuana.
Mpaktnyeckas 4YacTb  KOMMMEKCHOrO  3afaHWs  BbIMOMIHEHA C  MHOTOYUC-TIEHHbLIMU
CyLLECTBEHHbIMY OWINOKaMm, MOSCHEHNS OTCYTCTBYHOT.

MpeanpuHaTa nombiTKa, WCMNOMb30BaHWUSA HEPas3peLUeHHbIX TEXHUYECKMX YCTPOWCTB WK
NONb30BaHWS MOACKA3KOW APYroro 4enoseka (BHE 3aBUCM-MOCTU OT YCMELHOCTU Takow
MONbITKK).

3.4 CopgepxaHue rocynapCTBeHHOro 3K3amMeHa

3.4.1 Mepe4veHb BONPOCOB, BLIHOCMMbIX Ha FOCYAapPCTBEHHbIA 3K3aMeH

Ne n/n

dopMynNnpoBKN BONPOCOB

1 nepCI'IeKTI/IBbI pa3BnUTUA BO306HOBMNSIEMOM QHEpPreTukn

2 CxeMbl ropeHus TBépgoro Tonnuea. Kputepuin CeméHoBa




3 OcHOBHble peakumm ropeHust TBEpaoro tonnmea. OCHOBbI TEOPUN NPUBELEHHON NOTPaHNUYHON NIEHKN

4 PacuéTtHoe onpeneneHne obnactu ropeHnst TBEpL4Oro Tonnmea

5 Onddy3moHHO-KMHETMYEeCKas Teopus ropeHus

6 Knaccudumkaums MasyTHbIX OPCYHOK

7 Knaccudukaums ropenok anst CxmraHus opraHnM4eckoro Tonnmea

8 Cnocobbl cxuraHusa Tonnmea

9 TennooTtgaya Npu KOHAEHCAUUN B MPUCYTCTBMU HEKOHAEHCUPYIOLLMXCS ra30B

10 TennooTtgada npu KanenbHON KOHAeHcaunm

11 TennooTgayva npy NNeHoYHOM KoHaeHcaumn. MeTtoauka JlabyHuosa

12 Pexumbl Te4EHNS KOHOEHCATHOW NINEHKN HA MOBEPXHOCTU BEPTUKANBHOW TPYObI

13 Kpuanchbl Tennootaayn npu kunexHmm B Tpybax

14 OcHoBHble kpuTEpPUKM NOoAo6MSA B NpoLeccax KuneHus

15 Cnocobbl CHMXeHMs1 BbIBPOCOB OKCMAOB a30Ta

16 MexaHn3m 06pa3oBaHNsA OKCMAOB a3oTa

17 JKonorus B aHepreTnke

18 OcHoBbI MOBEPOYHOro pacyEéTa naponeperpesartens

19 OcHoBbI MOBEPOYHOrO pacvéTa BoAAHOIrO SKOHOMan3epa

20 OcHOBbI MOBEPOYHOro pacyéTta Bo3ayxonoaorpesaTens

21 Onpepenenue K[ kotnoarperata no npaMomMy n obpatHomy 6anaHcy

22 Cneuudmka TENNOBOro pacyéTa ra3o-ra3oBbiX U ra30-XUAKOCTHbLIX TENITO0OMEHHNKOB

23 Cneunduka TeNNoBOro pac4é€Ta ra3o-ra3oBblX Y ra30-KMAKOCTHbIX TENITO0OMEHHUKOB

24 OCHOBbI KOHCTPYKTUBHOIO pacyéTa NapoXMaKOCTHOrO TENNOo0OMeHHMKa

25 OcCHOBbI rMapaBNNYECKOro pacyéTa TennoobMeHHbIX yCTaHOBOK

26 OcHoBbI TENIOBOro pacyéTa TeNO0OMEHHbIX YCTAaHOBOK

27 KoHCTpyKUMM 1 pexmMbl paboTbl cylumnbHon Yactn bOM

28 MHorouunmMHapoBbLIE KOHTAKTHO-KOHBEKTUBHbIE CyLUWIIbHbIE YCTaHOBKM (BOM).

29 Tennosow 1 MmaTepuanbHbin 6anaHcsl CPK

30 TexHonorndeckasn cxema CPK. KoHCTpyKTMBHbBIE 0COBEHHOCTI COgOpPEreHepaLMOHHbIX KOTroarperaTtoB

31 TexHonorm4yeckme NpoLecchl pereHepaunm cynbgaTHoOro Lenoka

32 MHOroLUMnMHAPOBbIE KOHTAKTHO-KOHBEKTVBHbBIE CYLUMITbHbIE YCTaHOBKM

33 CxeMmbl CyLUUNBbHBIX YCTAHOBOK, MCMOMb3YHOLWUX MPoAyKTbl cropaHusi. Pacxod TennoTbl Ha ucnapeHue Bnaru.
YacoBon pacxof TOMmmBa Ha CYLUKY

34 TennomacconepeHoC Npu KOHTaKTHOM cywike OymaxHOro nomnoTHa. [1NoTHOCTe MaccoBOro U TEnmnoBOro
NMOTOKOB MPW PasnuyHbIX PeXnmax CyLLK/

35 Pac4yeTt pacxoga wvcnapswowenca snarm. MIHTEHCMBHOCTb CYLLIKK

36 TennomacconepeHoC BO BraXHbIX MaTepuanax. [pagueHTbl TemnepaTtypbl BRarocoAepXaHusi U [AaBreHus.
HanpaBneHus nepemMelleHnsa TennoTel U Brarv B Mmatepuane

37 TennomaccoobMeH npu CyllKke BRaXHbIX Matepuanos. [loTeHumanbl nepeHoca TennoTbl U Brarn. YpaBHEHUS
TENMOBOIo 1 MacCoOBOIO MNOTOKOB

38 KoadpduumeHnta TtennoobmeHa u maccoobmeHa. Kputepum nopobusi M kpuTepuarnbHble YpaBHEHUST AnNS

onpefeneHnsa KoadULMEHTOB TENNOOTAAYM U MaccooTaaun




39 Tennoynosmenm ana  cuctembl  BeHTMRAUMKW.  TennoobmeH npm KoHAeHcauun BOAAHLIX NapoB U3
I'IapOBO3ﬂyLIJHOI7I cmecn. PacyeTt noBepxHOCTU Harpeea Tel'lJ'IOW'IOBI/ITeJ'IeVI

40 HakvneobpasoBaHue Ha NoBepXHOCTSX Harpesa. Cnocobbl NnpeaynpexaeHns 1 O4UCTKK.

41 Mcnonb3oBaHWe BTOPUYHBIX SHEPropecypCcoB Npu BbiNapuMBaHWM LLENOKOB

42 TennoBble cxembl 1 0COBEHHOCTK KcnnyaTaunn BbiNapHbIX YCTAaHOBOK Cyﬂbd)aTHOFO npoun3BoacTBa

43 PacueTbl koadhpmumneHToB TENnonepeaayy npu BoinapueaHum

44 OcHOBbI MOBEPOYHOrO TEMSIOBOIO pacyeTa Ha NpMMepe TPEXCTYNEHYATON NPSIMOTOYHOW BbiNapHOW YCTaHOBKMN

45 | OCHOBHbIE KOHCTPYKLUM BbiNapHbIX annapaTos

46 MHorocTyneHuyatble BeinapHble yctaHoBku (MBY)

47 MatepuanbHbIn 6anaHc BbiNapHbIX YCTAaHOBOK

48 TexHonormyeckme cxembol npon3soacTBa LETHNO3bl

49 OpraHnsauus y4eTta TonnmBea, TENSIOBOM M SNIEKTPUYECKON SHEPIUM, BOAbI M CXKATOro BO3ayxa

50 3Heproc6eperalou.l,me MeponpuaTna ona TenyioTexHoNnorm4ecknx U BbiICOKoTemMnepaTypHbIX YCTaHOBOK

51 TennoBow 1 matepuanbHble 6anaHcbl NPOMbILLIIEHHOrO NPeanpUsaTUs

3.4.2 BapVIaHTbI TUNOBbIX KOHTPOJIbHbIX 3ap,a|-|m7|, BbIHOCUMbIX Ha rOCYﬂapCTBeHHbIﬁ JK3aMeH

HanTn koadu1LmMeHT TennooTaaun OT KOHOEHCUPYHOLLErocst napa K CTeHKe TpyObl Mcnaputens npu cnegylowmx
UCXOOHbIX AaHHbIX:

TennoBast MmowHOCTb ucnaputensa Q = 12500 kBT;

HapyxHasa nosepxHocTb Tpybok FT.Hap = 350 m2;

OnvHa kunaTunbHelX TPYO H = 1,8 m

[aBsneHue BTopmnyHoro napa Pet = 0,10 Mla;

[asneHue rpetowero napa Prp = 0,27 Mla;

Halitn noBepxHOCTb TenyniooOMeHa ucnaputensi CeTeBON BOAbI MPU CrEAYOWMX UCXOAHbIX OaHHbIX:
TennoBasi MoLHOCTb ucnaputensa Q = 12492 kBr;

TemnepaTtypa rpetowero napa trp = 123,8 0C;

Temnepatypa BTOpU4HOro napa tet = 104,8 0C;

KoadhpuumneHT Tennonepenaym B ucnaputene

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

Kak 1n nodemy MOXHO ynpocTUTb pacyéT koadduumeHTa Tennonepegadn Ans raso-ra3oBblX U ra3o->KUOKOCTHbIX
TENNTOOOMEHHUKOB, M3rOTOBMNEHHBLIX U3 CTanbHbIX TPY6? TonwmHa CTeHkM Tpybok OCT = 2 MM, TENNONPOBOAHOCTb CTanu
Act =57 B1/(M°C), kKoachcbmumeHT TennooTaauu

co cTopoHbl rasoB ar = 50 B1/(m2-°C),

KOO PULUMEHT TEnnooTaaunm CO CTOPOHbI KUOKOCTU

ax = 5000 B1/(M2:°C).

OTBeT aprymeHTUpoBaTb MaTtemMaTu4ecku.

4 OCOBEHHOCTU NPOBEOEHUA FTOCYOAPCTBEHHOIO 3K3AMEHA

4.1 OcobGeHHOCTM NPOBeAeHUs rocyAapCTBEHHOro 3Kk3aMeHa A NUL, C OrpaHMYeHHbIMU BO3MOXHOCTSAMMU
300pOBbA

OcobeHHOCTU NpoBeAeHUss rocygapCTBEHHOW artTectauum Ans iy € OrPaHUYeHHbIMU - BO3MOXHOCTAMM
300pOBbS  pernameHTUpyTCs  pasgernom 7 fokanbHoro  HopmatmBHoro akta ClIGIYMTO  «llonoxeHne o
rocyapCTBEHHOW UTOrOBOW aTTecTaumm no obpasoBaTenbHbIM NPOrpaMMamM BbICLLEro 06pa3oBaHmsI».

4.2 NMopsaaok nogaym u paccMoTpeHUs anennsauum

Mpouenypa anennsuum No pesynbTaTaM rOCyAapPCTBEHHLIX aTTECTAUMOHHBIX WCMbITAHUI pernameHTupyeTcs
pasgenom 8 nokanbHoro HopMaTuBHoro akta ClGIYMTO «lMonoxeHWe O rocyaapCTBEHHOW WTOrOBOW aTTrecTauuu no
obpasoBaTesibHbIM NporpammMam BbICLLErO 00pa3oBaHUS».

5. YYEBHO-METOAWYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE TOCYOAPCTBEHHOIO 3K3AMEHA




5.1 Yye6Hasa nutepartypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
6.1.1 OcHoBHasA y4yebOHas nutepartypa
A.H. WeaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, C.H. [oGopyaoBaHue Hayku P®, BLUTO 2016 od.ru/metod/kpte/18.
CwmopoguH npeanpuaTiin [TekcT]: cneryntA. — CMé.: pdf
y4yebHoe nocobue BWTS CMeryrnrTa
B.FO. JlakomkmH, C.H.|TennomaccoobmeHHoe M-BO 06Da30BaHMS 1 http://www.nizrp.nar
CmopoauH, E.H. [ oGopynoBaHue E(D BLITD od.ru/metod/kpte//16
pomoBa npegnpustnii  (CywmnbHble CFIlIa6yFK3|;II'IT,D: _ Cr6.: 2016 .pdf
ycTaHoBkn) [TekcT]: y4ebHoe . "
HOCOBYE BLWT3 Cherynta
B.I.  Kasakos, [1.B.|OTtonutensHo- M-BO 0B60a30BaHMS U https://nizrp.narod.ru
JlykaHuH, E.H. | BEHTUNSAUNOHHBIE  CUCTEMBI IF:)’(D BLUTS /metod/kpte/2018_1
NpomoBa B LLenono3Ho-0yMaXHom Ckll'zlag#?/I'IT,E’l - Cr6.: 2018 0_09_01.pdf
npombliwneHHocTn [ TekcT . BLITO CI‘I6.FTyPI'I"
y4yeb. nocobue
C.H. CwmopoauH, A.H.|KoTenbHble yCTaHOBKM W M-Bo obpasoBaHus 1 https://nizrp.narod.ru
MBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku PO, BLUT3 /metod/kpte/2019_0
Benoycos yyeb.nocobue CcnerynTa. - 2-e uaa., 2018 1_14_01.pdf
ucnp. - Cle. : BT
cneryntg
C.H. CwmopoguH, B.H.|O6opygoBaHue M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
Benoycos 3HEProTEXHOMNOrMYECKMX obpazosaHusi PO, C.- metod/kpte/1623347
T3C : yueb. nocobue MeTepb. roc. yH-T Npom. 740.pdf
TEXHONOrn N ansamnHa,
2021
BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta
B.A. Cycrnos TennoobmeHHoe M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
obopynoBaHne aTtoMHbIX U | o6pasosaHus PP, C.- metod/kpte/1638460
TENMOBbIX 3NEKTPOCTaHUUi. | [MeTepB. roc. yH-T NPOM. 400.pdf
Y. 2: yyeb. nocobune TEeXHONorMm n gmusanHa, 2021
BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta
E.H. 'pomoBa BbicokoTemnepatypHble M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
TENNoTEXHOMNOIMYecKkne o6pazosaHust PO, C.- metod/kpte/1637417
npoueccel 1 yctaHoBku. Y.| TMeTepB. roc. yH-T npom. 881.pdf
2: yyeb. nocobue TEXHOMOMMIM 1 An3aiiHa, 2021
BbICLU. LK. TEXHOMNOMMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta
B.H. Benoycos, C.H.|Tonnueo " npouecchkl | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.0. [ ropeHus B| o6pasosaHus PO, C.- metod/kpte/1612390
Lnmban TennosHepreTu4ecKnx MeTepb. roc. yH-T Npom. 787 .pdf
ycTtaHoBKax. Y. 2: y4eb.| TexHonorvn v gusanHa, 2020
nocobve BhbICLU. LK. TEXHONOMMK U
aHepreTuku. - CaHkT-
MeTtepbypr : BLUT3
cnerynta
E.H. 'pomoBa BbicokoTemnepatypHble M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
TENNOTEXHOMNOTMYECKNE obpasosaHus PO, C.- metod/kpte/1590159
npoueccbl U ycTtaHoBkM Y.| MeTep6. roc. yH-T NPOM. 117 .pdf
1.: yuebHoe nocobue TEXHOSOMii 1 Au3aiiHa, 2020

BbiCLU. LK. TEXHOMOMMN 1
3HepreTukn. — CaHkT-
MeTtepbypr : BLWUT3
cnerynta




B.A. Cycrnos

TennoobmeHHoe
obopyaoBaHMe aTOMHbIX MU
TENNOBbLIX  3NEKTPOCTaHLUUNA.
Y. 1.: yyeb. nocobue

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,

http://nizrp.narod.ru/
metod/kpte/1614867
408.pdf

2021
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg
B.H. Bbenoycos, C.H.|Tonnueo " npouecckl | M-BO HayKu U BbICLLErO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| o6pasosaHus PO, C.- metod/kpte/1600458
Liumban TENNO3HEPreTUIECKNX MeTepb. roc. yH-T Npom. 816.pdf
ycTaHoBKax: y4eb. nocobue TEXHONOMI 1 On3aiiHa, 2020
BbiCLU. LK. TEXHONOMK 1
aHepreTukn. - CaHkT-
MeTepbypr : BLUT
crierynrp,
6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
B.I. Kasakoe, [I1.B.|3kcepretuyeckme mMeToabl http://www.nizrp.nar
JlykaHuH, 0O.C. | oueHkM adhpekTUBHOCTH M-Bo obpasoBaHus n od.ru/metod/kpte/2.p
CmupHoBa TenmnoTeXHOMNOMM4yeCcKkmx Haykn P®, CN6ITYPI. — 2013 df
ycTtaHoBoK [TekcT]: y4yebHoe Cne.: CrerTypr
nocobve
C.H. CwmopoanH [ wu|Tennoson n M-Bo o6pasoBaHus 1 https://nizrp.narod.ru
ap.] aspogMHaMmn4eckmnin Hayku P®, BLUTO /metod/kpte/2019_0
pac4yeTbl koTenbHbIX | CM6MYMTA. - 5-e naa., 2018 1_19 01.pdf
ycTaHoBOK  [TekcT ] nepepab. u gon. - CI16. :
y4yeb.nocobue BLUTS CMNerynTn
A.MN. Benbckuin, B.FHO.|3HeprocbepexeHne B M-80 06pasoBaHMs 1 http://www.nizrp.nar
gaKOMKVIH, C.H. | TennosnepreTtuke I/I waykn PO, CTGI TYPTT. — 2012 od.ru/energosbereg
MOPOAMH TennoTexHonormax  [TekcT): CH6.- CAGFTYPN 13.htm
y4yebHoe nocobue "
B.I'.  Kasakos, [1.B.|TepmoguHammnyeckme http://www.nizrp.nar
JlyKaHuH, O.C. | meToabl aHanusa B M-Bo o6pasoBaHua n od.ru/termodynamm
CmupHoBa 3HEpProncnonb3yLLnX Haykn P®, CM6ITYPI. — 2011 etody.htm

npoueccax [TekcT]: yyeGHoe
nocobve

Chne.: CNerTypP

5.2 MNMepeyeHb npocheccrMoHanbHbIX 6a3 AaHHbLIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB IMNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

basa pgaHHbIX
URL:http://teplokot.ru/

5.3 MNepeyveHb NULEH3UOHHOro U CBOGOAHO pacnpoCcTpaHAeMOoro nporpaMmMmHoro obecneyeHus

OONnbLIOM  TEXHUYECKOM

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

AutoCADDesign

ounbnmnoTekn

"Cant

TennoTexHmka"

[OneKkTpoHHbIN

pecypc].

5.4 OnucaHwue MaTepMaﬂbHO-TEXHM‘IECKOVI Ga3bl, HeO6XO,E|VIMOVI AnA NnoaArotToBku U cgayviun rocygapcrtBeHHOro

JK3aMeHa

Ayauntopus

OcHalleHue

KomnbloTepHbIN Knacc

MynbTumMeauiitHoe o6opyaoOBaHUE, KOMIMbIOTEPHAs TEXHMKA C BO3MOXHOCTbIO MOAKMIOYEHUST K

cetn  «WHTepHeT» n
obpasoBaTenbHyto cpeay

obecneyeHnem

aoctyna

B 3JIEKTPOHHYIO

WHpOpPMaLMOHHO-

JlekunoHHas
ayguTopust

MyJ'IbTVIMeﬂMVIHOG 06opy,q03aHV|e, cneunanunsanpoBsaHHas mebenb, gocka




