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Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM CTaHOAPTOM Bbiclero obpasoBaHuA Mo Hanpaenenuto nogrotoBkn 13.03.01 TennosHepretuka u
TENNOTEXHUKA, YTBEPXOEHHbIM npuka3oM MwuHucTepcTBa o6pasoBaHma W Haykm Poccuiickon ®depepaumm ot
28.02.2018 r. N2 143

CocraButens (n):
[oKTOp TeXHUYECKNX HayK, npodeccop Menexko B.B.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: CdopmmnpoBaTe KoMneTeHUuun obyyatowerocs B 00Onactu TEnnosHepretMkn wu
TENNOTEXHUKK, CBSI3AHHOMW C OCBOEHMEM MeToOoB obecneyvyeHus HagexHOCTM 00opydoBaHUA TEMMO3HEpPreTukn npu
NPOEKTUPOBAHNN W 3KCNyaTauun, COBPEMEHHBIMM MaTeMaTUYECKMMU anropuTMamMun pacdeTa rnokasarternen HaaeXHoCTu
CUCTEM TENIIO3HEPreTUkM, TEHAEHUNAMM pa3BUTMS METOAO0B pacyeTa nokasarternen HageXXHOCTU.

1.2 3agaum AMCLUNIUHBI:

* PaccmoTpeTb MeponpuatMs no obecneyeHuo nokasaternen HageXHOCTM CUCTEM TEMMO3HEpPreTukn npu
akcnnyaraumu.

* YCBOUTb OCHOBHbIE HamnpaBneHus pas3paboTKM MPOEKTHLIX PelleHnin no obecneyvyeHuto HageXXHOCTU CUCTeM
TENNO3HEPTETHKMN.

* I3yunTb mMatemaTtudeckme anroputMmbl 1 NpuKnagHoe nporpammHoe obecneveHue ans obecneyvyeHus, KOHTpOns
W MPOrHO3MPOBaHUSA HaAEXHOCTU CUCTEM TENMNO3HEPreTUKM Npu NPoOeKTUPOBaHMM U IKCMyaTaumm.

* [pBUTL CNOCOBHOCTM K CaMOCTOSATENbHOMY MPUOBPETEHNIO 1 UCMOMBb30BaHUI0 B NPAKTUYECKON AEeATENbHOCTU
HOBbIX 3HaHUN N YMEHWMA.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

TexHnyeckaa TepMmoaMHamumka

MmpporasognHamuka (MasogmHamuka)

Tennosble ABuratenu

TennomaccoobmeH

Tonnueo 1 NpoLEecChbl rOpeHnsi B TENNO3HEPreTUHECKNX yCTaHOBKaXx
TennomaccoobmeHHoe obopyaoBaHue TENNO3HEPreTUYECKUX NPeanpusaTuin
KoTenbHble yCTaHOBKM 1 naporeHepaTopbl

Cuctembl TennocHabxeHus

OTonuTenbHble KOTEMbHbIE

OHeprocbepexeHne Ha TENNO3HepreTUYecknx o6 bEKTaxX

OHepreTnyeckne HacocChbl, KOMNPECCOPbl U CUCTEMbI BO3AYXOCHAOXEHNST MPOMbILLIIEHHBLIX NPEANPUATUI
VICTOYHUMKM TENMNOBOWN U 9NEKTPUYECKON IHepruun

2 KOMMETEHUMUN OBYYAIKOLLErocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-5.1: CnocobeH BbINONHATL creuuaribHble pacyeThbl TEMSIOTEeXHONOrM4eckmMx NpoLeccoB No TUMOBbIM
MeToauKam

3HaTb: KOHCTPYKLUMNN n OCHOBHbIE TeXHn4yeckune nokasaresnu O60pyﬂ,OBaHI/I$| NCTOYHMKOB n cucrtemMm
TeI'IJ'IOSHepFOCHa6)KeHVIF|; MeToAdbl pacyeTa HaaeXHOCTU CcucTtem TeI'IJ'IOSHepI'OCHGG)KeHVIH n MeToAdbl onpeaeneHunsa
HeaJooTnycka mn yu.l,ep6a OT HEeHaadeXHOCTU Tensjio n SJ'IeKTpOCHaG)KeHI/Iﬂ.

YMeTb: paccuntatb NapaMeTpbl HAOEXHOCTU CUCTEM M CXEM TEMO3HEProcHabXeHns 1 onpenensTe BeENUUMHY yulepba
OT HeJoOTNycKa TENMOBOW M 3NEKTPUYECKON SHEPTUN.

Bnapetb: MeTogamMu OLEHKM CUCTEM TeI'IJ'IOSHepI'OCHaG)KeHVIﬂ n onpenendaTtb onTUMarnbHbIN BapMaHT CUCTEMbI C TOYKU
3PEeHNA HaAEeXHOCTU.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)

Pasgen 1. Teopusi HageXHOCTM OOBLEKTOB U
CUCTEM TEMNO3HEPTETUKMN.

Tema 1. OcHoBHbIE NOHATUS 7]
onpeaeneHus, ucnonb3yemble MpU  OLEHKe
HaOeXHOCTU TENNO3HEPreTU4ECcKoro
obopynoBaHus (HapexHoCTb,
0e30TKa3HOCTb, PEMOHTOMPUIOAHOCTb,
OOMNrOBEYHOCTb, XMBY4YeCTb, 6e30nacHOCTb, 6 6 10

KayecTBO). Buabl TeXHUMYECKMX COCTOSHWN
n3genun.  XKU3HEHHbIM UMK obbekToB
TEMNIOSHEPTETHKM.

Tema 2. bBasoBble cBedeHUs  Teopun

BEPOATHOCTEN " MaTemaTnyecKom (0]
ctatucTnkn. OCHOBHblEe 3aKOHbl HaAEXHOCTU

CNOXHbIX TEXHUYECKNX cUcTeMm.

KonnyecTtBeHHbIe XapaKTepPUCTUKN

HaOEeXHOCTN. XapaKTEePUCTUKN HAOEXHOCTU

HEeBOCCTaHaBMMBaEMbIX "

BOCCTaHaBnMBaeMbix 00bekToB. [lokasatenu

©e30TKa3HOoCTN, [ONroBeYHOCTN, 6 6 13
PEMOHTOMPUIOOHOCTH, COXpPaHSAEMOCTMU.

KomMnnekcHble  nokasaTtenn  HaaeXHOCTMW.
HopmupoBaHne 1  BbliOOp  nokasaTtenen
HagexHocTn.Knaccndumkaums 0TKa30B
00beKkToB NPOMBbILLITEHHON 3HEPreTUKNn. 8
Mopenu oTkasos.

Pasgen 2. OueHka M KOHTPOSb HadeXHOCTH
cuctem TEeNno3HepreTukn npu
NPOEKTUPOBaHUMW.

Tema 3. Omnupudeckuidi nyTb aHanusa
HagexHocTu.MaTemaTtumyeckme MeToabl
OLIEHKN HaOEXHOCTU CIOXHbIX TEXHUYECKMX
cucteMm. CTPYKTYpHblE CXEMbl HaAEeXHOCTH,
OCHOBHble Tunbl. KomnnyecTBeHHast oOLEHKa
HaOEeXHOCTU OOBLEKTOB TEMIO3HEPreTUKM Kak
CTPYKTYPHO  CMOXHbIX  CUCTEM. MeTopq
aHanusa HaOeXHoCTH, NCMNONb3yHLL WA
OCHOBHble TEOpPEMbl Teopun BEPOSTHOCTEMN (0]
CryYamHbIX COObITUA. AHanNM3 HaQEXHOCTU
nocrnegoBaTenbHO-napannenbHbIX 6 6 13
HeBOCCTaHaBMMBaEMbIX
cuctem.lNMapannensHoe, nocnegoBaTeribHoE,
CMELLUaHHOe, MpOM3BOSfIbHOE  COefMHEHune
anemeHToB. PacueT HageXHoOCTU cuctem
CNOXHbIX CTPYKTyp. KonuuectBeHHasi oLeHka
HageXHOCTU  OOBLEKTOB  TEMNSIO3HEPreTUKU
METOAOM MUHUMATSbHbIX MYTEN U CEYEHWN.




Tema 4. JIorMKo-BepOSATHOCTHbIE MeTOAbl
aHanusa HaOeXHOCTU CTPYKTYPHO-CIOXHbIX

cucTeMm. OcCHoBHblE NONOXeHnst
MeTogonormm OepeBbeB OTKas30B.
OuHamunyeckne mMozenu HaOEeXHOCTW.
MapkoBckue cny4variHble npoLecchbl.
MapkoBckas mMoaenb HaeXHOCTn
BOCCTaHaBNMBaeMOro anemeHTa. 6 6 13
YpaBHeHune Konmoroposa-YenmeHa.
PesepBupoBaHne wn aybnuposaHue. Buabl
pe3epBMpPOBaHMS (HarpyxeHHoe,
obneryeHHoe, HeHarpyxeHHoe). KpaTHocTb
pes3epBMpPOBaHMSI.

Pasgen 3. KoHTponb u  obGecnedeHue
Ha[IeXXHOCTU CUCTEM TEMMNO3HEPreTUKM npu
aKcnnyaTauum.

Tema 5. MeToabl OUEHKM W KOHTpONs
nokasaTtenemn Hag&XHoCTn 06BbeKToB
NPOMbILLITEHHOM TENNO3HEPreTMKN Ha
OCHOBE [aHHbIX HabngeHus B YCMNOBUSIX
akcnnyaTtaumun.lnanbl  HabnogeHwus.  Bugpl
ncnbITaHUM obbeKkToB NPOMBbILLITEHHON

TEnrnoaHepreTukn " nx
anemeHToB.PaccmoTpeHne u aHanus
pes3ynbTaToB OLIeHKM rnokasarenem
HaOEXHOCTM Mo MaTepuanaMm HabnwoaeHus 6 6 10

3a KOMMYecTBOM OTKasoB (BMHOMUWanbHOro
nnaHa HabniogeHus). OueHka nokasaTtenen
HageXHOCTU no pe3ynbTaTtam Ha6mop,eva
3a HapaboTkon Ha oTka3 (Mexay oTKasamw).
Pacuét nokasatenen Hag&XHOCTN OOBEKTOB
Ha OCHOBE Pa3HOPOLHOMW 3JKCMMyaTaLNOHHOM O
MHdopMaLnn.

Tema 6. OueHka nokasaTtenen HageXHOCTU
no pesynbtatam HabnwgeHus  OTKa30B
YHUKanbHbIX, BbICOKOHAAEXHbIX "
MarocepuimHbIX 0b6beKTOB. OcTaTo4HbIN
pecypc. MeToabl  OLEHKM  OCTaATOYHOrO
pecypca cuctem TennocHabXeHus.
TexHunyeckoe obcnyxvBaHue cuctem
TEeNnnosHepreTUKM. Buapl TEXHUYECKOTO 6 6 12,75
obcnyxnBaHus. CtpykTypa cucTeMsbl
TEXHUYECKOro obcnyXmMBaHus. OueHka
yucna 3anacHblXx 4Yactenm ans obecnedeHus
HaOeXXHOCTN CUCTEM TEMNNOCHADXKEHUS.

Wtoro B cemecTpe (Ha kypce ans 3A0) 36 36 71,75
KoHcynbTaumm n npoMexyTovHas 025
atTectaums (3ader) ’
Bcero koHTakTHas pa6ora u CP no 72 95 7175

OUcuMnNnuHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM NaHoM He npeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU




5.1 OnucaHune nokasarenewn, KPpUTepUeB U CUCTEMbI OLleHUBAHUA pe3yNbTaToB 00y4eHus
5.1.1 Noka3aTenu oueHUBaHUsA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KomMneTeHuumn cpeacTea
1. TlokasbiBaeT 3HaHME KOHCTPYKUMA W OCHOBHbIE TEXHUYECKME
nokasartenu obopyaoBaHus WNCTOYHUKOB " cuctem
TENNOSHeprocHabXXeHnsi; MeToAbl pacdeTa HageXHocTn  cuctem | 1. Bonpocbl YCTHOTO
MK-5.1 TENNO3HEProcHabXeHus. cobeceoBaHUsl.

2. PaccuutbiBaeT napameTpbl  HaOQEeXHOCTU CUCTEM U CXeMm |2. MpakTnko-
TENmo3HeProcHabXeHst 1 onpefensatb  BenuUMHY  yulepba  OT | OPUEHTUPOBAHHbIE 3afaHus.
HeJoOoTMyCcKa TEMNSIOBOW N 3NEKTPUYECKON IHEPTUU.
3. [leMOHCTPUPYET HaBbIKM OLEHKM CUCTEM TEMITOSHEPTOCHABXEHNS.

5.1.2 Cuctema n

Kputepuu oueHnBaHuaA

LLikana oueHnBaHnA

Kputepum oueHnsaHms ccpopMUpOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

3a4yTteHo

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWIA B Mpedenax OCHOBHOMO
yyebHoro matepuana, 6e3 CyLleCTBEHHbIX
OLIMBOK BbINOSHSAET MNPEeAyCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWIT OCHOBHYH
nnTeparypy, PEKOMEHI0BaHHYO B
nporpamme; crnocobeH 00BACHUTD
B3aMMOCBSI3b OCHOBHbIX NOHATUN
OUCLMNNUHBI npu [ONONHUTENbHbIX
Bonmpocax npenogasaTtens. [onyckaeT He
CYLLIEeCTBEHHbIE MOrpeLlHOCT! B OTBETE Ha
BOMPOCHI, yCTpaHseT wux ©6e3 mnomoLm
npenogaearens.

OOyuvaroLwmiics OEMOHCTPUPYET [OCTaTO4HOE
NMOHMMaHWe  YCMNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB UM (hOpMyn ONs ee peLUeHusl, 3HaHue
pa3mepHocTei dmanyecknx BEIUYUH.
[donyckaeT  He3HauuTemnbHble  MOrpeLiHOCTU
npu NpUYMEHeHNW MaTeMaTM4ecKkoro annapara
ANA  peanu3auuyM nnaHa pelleHus  3agayu
Monyynn npaBuUNbHLIA OTBET, HO WCMbLITLIBAET
3aTpyLHEHWS C ero MHTepnpeTaumnen.

He 3a4teHo

OO6yuvatowwmiica obHapyxuBaeT npobensl B
3HaHMAX OCHOBHOMO y4ebHOro Matepuana,
JornyckaeT npuHUMNuaneHbele ownbku B
BbINOSTHEHWM npesyCMOTPEHHBIX
nporpammMon  3agaHui, He 3HaKoM C
pPEKOMEHOBaHHOM nnTepaTtypom, He
MOXXET UCMPaBUTb AOMYLLEHHbIE OLLUMGKM.

OOyuvalowmiics He MOXeT npoaHanManpoBaTb
ycriosue 3ajayv, HameTUTb MNfaH ee peLleHus,
BblOpaTb  u3nYeckme 3aKOHbl U MIOXO
OpUeHTUpyeTCcsl B (PM3MYECKMX BENUYMHAX, HE
Brnageet MaTeMaTU4eckum annapaTtom.
MpencrtaBneHve uJyxon paboTbl, OTKa3 oOT
BbINOMHEHUS 3a4aHUS.

5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UITN UHbIe MaTepuarnbl, He06XoaUMble ANA OLEHKN 3HAaHUW, YMEHUM,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | DdopMynNMpoBKN BONPOCOB
Cemectp 8
1 AHanuna HagexHoCTn NocneaoBaTenbHO-NapannesibHbIX U NPOU3BOSIbHbLIX CUCTEM.
2 PacueT HageXxHOCTM € nocrneaoBaTenbHbIM COEAUHEHNEM 3NIEMEHTOB.
3 PacueT HagexxHOCTM ¢ napannenbHbIM COeAMHEHNEM 3MIEMEHTOB.
4 PacueT HagexxHOCTM ¢ napannensHo-nocneaoBaTenbHbIM COEAMHEHNEM SNEMEHTOB.
5 PacuyeT HageXXHOCTM C NPOU3BOSIbHBIM COEANHEHNEM NIEMEHTOB.
6 Jlornko-BepoATHOCTHbIE METOAbI aHanu3a HageXXHOCTU CTPYKTYPHO-CIOXHBLIX CUCTEM.
7 MapkoBckas Mmogesib HageXXHOCTW.
8 AnropuTtm cocTtaeneHus ypaBHeHun Konmoroposa npu aHanuae HageXHoOCTU COXHbLIX TEXHUYECKMX CUCTEM.
9 MnaHbl HAbNAEHMS 3a HAAEXKHOCTLIO OOBEKTOB NPOMbILLIIEHHON TEMIO3HEPTETUKM.
10 Buapbl ncnbitaHnii 00EKTOB MPOMbILLSIEHHOW TEMSIO3HEPrETUKM HA HAAEXKHOCTb.
11 OueHka nokasaTenen HagéxHoCTM No MaTepuanam HabngeHNs 3a KONMYeCTBOM OTKA30B.
12 OueHka nokasarternen HagexXHOCTU Mo pesynbTaTtam HabnogeHns 3a HapaboTKoW Ha OTKas.
13 OcTaTto4HbIvi pecypc. MeToabl OLEHKM OCTAaTOYHOIO pecypca CUCTEM TEMMOCHABXEHUS.
14 MpuHUMnbl pacyéTa komnnekta UMM ana obecneyerHns adhPEKTUBHOTO PYHKLNMOHMPOBAHMS OO BHEKTOB
3HepreTuKu.
15 OCHOBHbIE NOHATMA N ONpeaeneHns HageXHOCTU TEXHUYECKUX CUCTEM.
16 Buabl TEXHMYECKOrO COCTOSIHNST SHEPreTUYECKNX OOBEKTOB.
17 YKM3HEHHbIN UMK 06 bEKTOB TEMMO3HEPrETUKMN.
18 HagexHocTb. DyHKUNS HaOeXHOCTH.




19 OCHOBHbI€ 3aKOHbl HaAEXHOCTM CMOXHbLIX TEXHUYECKMX CUCTEM.

20 OKCMOHEHLManbHbIV 3aKOH pacnpeaeneHunst Cry4YanHon BENUYMHbI.

21 3akoH pacnpepeneHus Maycca.

22 3akoH pacnpegeneHus Belibynna.

23 MHTEHCUBHOCTb OTKa30B OO BHEKTOB SHEPreTuKun. Onpep,eneHVle 1N 3aKOHOMEpPHOCTUN U3MEHEHNA.

24 I'IapameTp NOTOKa OTKa30B: onpeneneHne n Metoabl BbI4YUCIIEHUA.

25 KonuyectBeHHble XapaKTepucTnkmn Hage>KHoOCTu.

26 XapaKTepucTUKN HageXXHOCTU HEBOCCTaHaBNMBaEMbIX OO bEKTOB.

27 XapaKTepMCTI/IKM HaJEeXXHOCTUN BOCCTaHaBMMBAEMbIX OO BbEKTOB.

28 MaremaTtuyeckme MeToabl OLIEHKN HAAEXKHOCTM CIOXHbLIX TEXHUYECKMX cnuctem. Metog CTPYKTYPHbIX CXEM.

29 CyLHOCTb METOAA NTIOTMYECKNX CXEM N MeToAa AEPEBLEB OTKA30B.

30 CopepxaHue cXeMHO-PYHKLMOHaNbLHOro MeToaa.

31 CyLHOCTb MaTpU4HOro MeToaa u Metoga rpados.

32 MeToabl NOBbILLIEHUS CTPYKTYPHOW HaOEXHOCTW.

5.2.2 TunoBble TeCcTOBbIE 3a4aHusA

He npegycmoTtpeHo
5.2.3 TunoBble NpakTUKO-OPUEHTUPOBaHHbIE 3aAaHUSA (3afayun, Kenchbl)

3apava 1.
OuUEeHNTb MHTEHCUBHOCTb OTKa30B CUCTEMbI 3a NMPOMEXYTOK BpemeHu, ecnv 3a T=100 uyacoB HabniwogeHun u3
N=250 uyncna obbekToB oTkasanu L=12.

3apava 2.
OueHnTb BEPOATHOCTbL OTKasa Ha MNporHosnpyembii nepmog BpemeHn Tnp=300 uac,, ecnu 3a T=250 yacos
HabntopeHun n3 N=300 yncna o6bekToB oTkasanu L=15.

5.3 MeTtoaunyeckue matepuansbl, onpeaensifolme npouenypbl oueHUBaHUSA 3HaHUM, YMEHUN, BnageHum
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbiTa AEeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyTo4YHOM aTTecTauum M Nopsanok NMMKBUAALUN akaaeMn4ecKkomn
3af0MKEeHHOCTHN

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUmnimnHe

YcTHada + MucemeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

B0O3MOXXHOCTb MOMb30BaTLCA CMpaBOYHLIMK Tabnuuamu, KanbKynsTopoM;
Bpemsa Ha noagrotoBky otBeTa 30 MUHYT.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALMOHHOE OBECNEYEHME OUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
CasoHoBa, C. A, |HagexHOCTb  TexHUYECKuX | BopoHex: BopoHexckuit http://www.iprbooks
KonoaskHbir, C. A., |CUCTEM M TEXHOTEHHBIN PUCK rocyapCTBEHHbIN hop.ru/23110.html
Cywiko, E. A. apXUTEKTYPHO- 2013

CTpOUTENbHbIN
yHuBepcuteT, 36C ACB

B.B. MMeneHko, A.A.|HageXHOCTb WCTOYHWKOB M| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
BepxonaHues, A.M. [ cuctem o6pasoBaHus PO, C. metod/tsuitd/161345
XnbIHOBCKMI TennosHeprocHabxeHus MeTepb. roc. yH-T Npom. 8477 .pdf

HpOMblmnthibIX TEXHOMNOIMN U gn3anHa, 2020

npeanpuAtMn.  Yacte  1.| BbICLU. LK. TEXHOMOMMM U

OcHoBbl  Teopuu:  yuyeb. aHepreTuku. - CaHkT-

nocotue MeTepbypr : BLUTI

cneryntg

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa




lepacmumosa, A. T. KoHTponb ©  pguarHoctuka MuHCK: BbiLLoiiLLas http://www.iprbooks
TENIOMEXaHN4eCcKoro ' 2013 hop.ru/24063.html
obopynosaHus TOC n ASC tkona
JleoHoBa, O. B. HagéxHocTb  MexaHU4ecKux Mockea: MockoBckas http://www.iprbooks
cuctem rocyqapcTBeHHas 2015 hop.ru/46482.htmi
akagemus BOOHOro
TpaHcnopTa

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6ubnuoTevHasa cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHasa 6ubnnoteka BLUTO CMB MNYMTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. Bbasa pfaHHbIX 6onblwon TexHudeckon 6ubnuotekn "CanT TennoTexHuka" [OneKTpOoHHbI pecypc].
URL:http://teplokot.ru/

6.3 MNMepe4veHb NULEH3NOHHOIro U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoro obecnevyeHus
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
MicrosoftWindows 8

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AMMOMN ANA OCYLUECTBEHMA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Jocka
JlekunoHHas Y A pyA 5 P a
ayouTopus

CneunanuaupoBaHHasi Meberb, gocka
YuebHas aygutopus




