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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl

CdopmumpoBaTb kOMneTeHUMN oOy4atoLerocs B 001acTu TENNOSHEPTETUKN U TENITOTEXHUKN,
CBSI3aHHOM C OCBOEHMEM MeTOAOB obecneveHns HagexXHOCTU 0b6opynoBaHNS TENOSHEPrEeTUKM NPU
NPOEKTUPOBAHUN N KCMyaTaunn, COBpeMEHHbIMU MaTeMaTUYECKUMN anropuTMamMm pacyeTa nokasartenemn
HaOeXHOCTU CUCTEM TEMNNOSHEPreTUKN, TEHAEHLUMAMN pa3BUTUS METOAOB pacyeTa nokasaTtenemn
HaAEXHOCTM.

1.3. 3apaun gUcuUUNIUHbI

o PaccmoTtpeTb MeponpuaTus no obecnedyeHnio nokasatenen HaaeXHOCTU CUCTEM Ternno3HEepreTUKM
npu aKcnnyataumm.

e YCBOWTb OCHOBHblE HanpaBsreHus pa3paboTkyM NPOEKTHbIX peLleHui No obecneyeHnio HagexXHoOCTU
CUCTEM TEMO3HEPrETUKN.

e /I3yynTb MaremaTtuyeckme anroputMbl U NpuknagHoe nporpammHoe obecneyeHune ansg obecneyeHuns,
KOHTPOMS W MNPOrHO3MPOBaHUS HaOEXHOCTM CUCTEM TENfO3IHEPreTMKN Mpu NPOEKTUPOBaHUN W
aKcnnyaTaumn.

e [lpuBMTb CNOCOBHOCTU K CaMOCTOATENbHOMY MPUOBPETEHUIO N UCMOSMb30BaHUIO B MPaKTUYECKON
OEeATENbHOCTU HOBbIE 3HAHWUS U YMEHUS.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHust N0 AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTenibHOM NPOrpaMmmbil

Kopn

OTan opmmpoBaHus
KOMMeTeHL MM dopmynupoBka KOMMEeTEHLMM

MK-4 CnocobHOCTb K NPOBEAEHUIO SKCMEPUMEHTOB MO 3aJaHHOMN
MeToauke, obpaboTke u aHann3y Noy4YeHHbIX
pe3ynbTaToB C MPUBIIEYEHNEM COOTBETCTBYHIOLLENO
MaTemMaTM4ecKoro annapara.

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

1) OCHOBbI MHXXEHEPHOIO NPOEKTMPOBAHWUSI CUCTEM TEMMO3HEPTETUKM, MEPOMPUATUS MO 06ECNEYEHUIO
nokasaTternen HagexXHoCTu;

2) OCHOBHble HanpaBneHus obecnevyeHnss HaAeXXHOCTU CUCTEM TEMNTOIHEPrETUKN NPU SKCNTyaTaumm.
YmeThb:

1) ncnonb3oBaTb METOAbI CTAaTUCTUYECKOTO aHanmaa SKChiyaTtauum CUcTem TennocHabxeHus ans
OLIEHKM HAOEeXHOCTU;

2)cbopmynupoBatb 3agaHns Ha pa3paboTky pelleHuii No obecnevyeHmno HageXXHOCTU CUCTEM
TENnocHabXXeHWs Npu aKCnyaTauuu.

BnapeTb:

1) HaBblkaMK MaTEMaTUYECKOrO aHanm3a C UCMNorb30BaHWEM NPOrpamMmMHOro obecrneyeHmst Npu KoHTporne
1 NPOrHO3MPOBaHMM HAOEXKHOCTU CUCTEM TEMNNOCHA0XEHMS.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4;

o Tonnueo 1 Teopus ropeHns B TennoaHepretTudecknx yctaHoskax(MK-4)

e [unaporasoguHamuka TennoaHepretudeckmx cuctem (MK-4)
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2. COOEPXAHUE OAUCLUUNIINHDbI

HaunmeHoBaHue 1 cogepxaHune
y4eBHbIX Moaynen, Tem n opm KOHTPOIs

O6bem (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe
obvyeHune

3a04HOE
obyyeHune

Y4yebHbI moaynb 1. Teopus HaQEXHOCTU CUCTEM TEMITOSHEPTETUKN.

Tema 1. CoBpeMeHHble NPOGIEMbI TEOPUN HAAEKHOCTU CUCTEM TEMOIHEPTETUKMN.
MpuHUMNUanbHble cxembl cuctem TennosHepretTukn: TOC, TAL, koTenbHble,
TennonoaroToBuTensHble yctaHoBkuy, MNINY. Buabl TexHuyeckoro coctosHua MT, MTA.
HapexHocTb cuctem TennocHabxeHnst B CTPyKType kadvecTtsa. Beibop nokasatenen
HaL4EXHOCTM CUCTEM TEMNOIHEPIETUKM MPU NMPOEKTUPOBAHUMN.

12

10

Tema 2. PacueT nokasatenen HageXHOCTU CUCTEM TEMMNO3HEPreTUKN Npu
NPOEKTMPOBaHNN.

VMcnonb3oBaHne cOBPEMEHHbBIX MHOPMALIMOHHBIX TEXHOSOMMIA NPU peLleHnn 3agay
obecneyveHnst HaOEXHOCTM OOBHEKTOB TEMMO3HEPreTukn. PaspaboTka CTPYKTYPHbIX
cxem ob6bekToB PacyéT nokasartenein HagEXHOCTM SHepreTu4eckoro oobekTa
3aaHHON CTPYKTYpbI.

10

10

Tekywmn koHTponb 1. (onpoc)

2

Y4yeOHbIN mMoAayiib 2. KOHTpOJ‘Ib HaOEeXHOCTU CUCTEM TENJIO3HEPreTnkn npm akcniyataynn.

Tema 3. MeToabl OLEHKN HaAEXHOCTU CUCTEM TEMNNIOCHADXEHUSA MK SKCryaTauuu.
CTtaHfapTHble U HeCTaHOapTHblE METOABI pacyeTa nokasaTenen 6e30Tka3HOCTU
CTU. Pacuét nokasatenen HaaéxHOCTN OOBHEKTOB HA OCHOBE Pa3HOPOAHOM
3KcnnyaTaumoHHOM MHdopMaLum

10

10

Tema 4. MeToabl NPOrHO3MPOBaHNS U3MEHEHUS NoKa3aTenen HaaeXHoCTM Npu
aKcnnyaTaumm cuctem TennocHabkeHus.

OcTtaTtouHbIv pecypc. MeToabl OLEeHKN OCTaTOYHOro pecypca CUCTEM
TennocHabxeHus.

10

10

TeKyLwmnn KOHTponb 2. (onpoc)

Y4yebHbIn moaynb 3. ObecneyeHne HaAEXHOCTN CUCTEM TENNOIHEPTETUKN NMPUN IKCI

aTauun.

Tema 5. TexHn4eckoe 06CNyXMBaHNE CUCTEM TEMNO3IHEPTETUKN.

Buabl Oco0eHHOCTM TEXHUYECKOTo 0BCYXMBaHWS CUCTEM TENNOCcHabXeHus. Buabl
TEeXHUYECcKoro obCnyxMBaHMs CUCTEM TennoaHepreTukn. CTpyKTypa cuctem
TEXHUYECKOro obCrnyXMBaHMs CUCTEM TEMNMNOIHEPTETUKMN.

10

10

Tema 6. OGecneyeHe HaJeXXHOCTV CUCTEM TEMSIOSHEPTeTVKM NMPU SKCTyaTaumu.
Cnocobbl 1 MeToAbl KOPPEKTUPOBKU BPEMEHW TEXHUYECKOTO OCMOTpa.
KoppekTpoBka Yvcra 3anacHbIX YacTel 4nis CUCTeM TennocHabXeHus.

10

Tekywmn KoHTposnb 3. (onpoc)

Tekywmn KOHTponb 3. (KOHTporbHas paboTa)

10

I'Ipome)KyTquaﬂ aTTecTauuda no gucumninHe (3aqu)

BCEIO:

3. TEMATUYECKWIA NMNAH

72

72

3.1. Jllekumnm
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
e I B I I =

1 7 2 6 2
2 7 4 6 2
3 7 2 6 -
4 7 2 6 R
5 7 2 6 -
6 7 2 6 -

BCEIO: 14 4
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3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA

OuHO-3a04HOE

OuHoe oby4eHune 3ao4Hoe oby4eHne

M;ﬂ";‘gszx HanmeHoBaHwe obyueHme
Tem n popma 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

Pacuét nokasarenen
1 HaOEXHOCTN SHEePreTU4eCcKoro 7 6 6 4
00beKTa 3a4aHHON CTPYKTYPbI
PacuéTt nokasatenen
HaaEéXHOCTM 0ObEKTOB Ha
2 OCHOBE Pa3HOPOLHOW 7 4 6 4
aKcnnyaTauMoHHON
MHopmaLmmn
PacuyeT 1 koppekTupoBaHue
3 CPOKOB TEXHUYECKOro 7 4 6
obcnyXnBaHUs cMCTeEM
TennocHabXeHus
PacueTt nokasatenen
HaOeXHOCTM CUCTEM
TennocHabXXeHnsa No cry4yanHo
LeH3YPMpPOBaHHbIM BbiIbOpKam
Pa3pabotka cuctembl TO
CUCTEM TennocHabxeHus
PacyeT notpe6Horo yncna 3UMM
6 ans obecneyeHmst HaaeXXHoCTH 7 4 6 -
CUCTEM TeNnnocHabxeHus

BCEro: 28 8

3.3. JlabopaTtopHble 3aHATUA
He npegycmoTtpeHo

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTtpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve
y4eGHbIX dopma Y oby4yeHne 4
moayneu, no
KOHTpOnsA
KOTOPLIN b Y Homep Kon-so Homep Kon-so Homep Kon-so
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemMecTpa
KOHTPOJ1b
1,2,3 onpoc 7 3 -
1-3 KOHTponbHasi pabota - - 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLIEIOCA

OuHO-3a04HOE

3aoyHoe obyyeHve

Buabl caMocTosITENbHOI paboTbl OuHoe oby4erme o6yueHme
o6yqa}ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TEOPETUYECKOrO MaTepunana 7 10 6 20
MoaroToBka K NPaKTUYECKUM 3aHATUAM 7 16 6 26
BbinomnHeHne KOHTPOrbHOM paboThbl - - 6 10
MoaroToBka K 3a4eTy 7 4 6 4
BCEIO: 30 60
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7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbLIX hOPM y4eBHbIX 3aHATUN

Ob6bem 3aHATUN
B WHHOBALMOHHbIX hopMax
(4achbl)
HaumeHoBaHMe BUOOB y4eOHbIX 3aHATUIA Vicnonbayemble MHHOBALMOHHbIE
(] (] (]
dopmbl oS . 8= s
23 I3 )
Iy E T F
g | 288| 8¢
[] ® 0 @0
Jlekumm MpobnemHas nekums, pasdop 12 4
KOHKPETHbIX CUTyaLnii
lMpakTnyeckme 3aHATUSA Pa3bop KOHKPETHbIX CUTYaLNIA, 10 4
NPUHATUE PELLEHUN B YCIOBUAX
He NOMHOW onpeaeneHHoOCT.
BCEIO: 22 8

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUIN 00yYaroLWMXCA AN NPOMeXYTOYHOMN
aTTecTauum

TpaanunoHHaaA X 6aJ'IJ'IbHO-pel71TI/IHFOBaF|

8. OBECINEYEHUE OUCLUUTMJIUHDI
8.1. YuebHasa nutepaTtypa
a) OCHOBHas y4ebHas nuTepaTypa:
1. HageXXHOCTb TEXHUYECKMX CUCTEM M TEXHOTEHHbI PUCK [ONEKTPOHHBIV pecypc]: yiebHoe nocobne/—
OneKTPOH. TEKCTOBbIE AaHHble.— BopoHex: BopoHeXCcKuiA rocygapCTBEHHbIN apXUTEKTYPHO-
cTpouTenbHbin yHuBepcuteT, 36C ACB, 2013.— 147 c.— Pexum gocTyna:
http://www.iprbookshop.ru/23110.— OBC «IPRbooks».

6) pononHuTenbHasa yyebHas nutepaTypa:
2. CasaHoB b.B. lNpoMbllwneHHble TeNNo3HepreTuyeckue YyCTaHOBKM U CUCTEMBI [ONEKTPOHHbIN
pecypc]: yuebHoe nocobue ans By3os/ CasaHoB b.B., Cutac B.N.— 3nekTpoH. TEKCTOBbIE AaHHble.—
M.: UsgaTtenbckun gom M3W, 2014.— 275 c.— Pexum goctyna: http://www.iprbookshop.ru/33215.—
OBC «IPRbooks».
3. JleoHoBa O.B. HagéXHOCTb MeXaHUYECKMUX CUCTEM [ONEKTPOHHbIN pecypc]: MeToanyeckne
pekomeHaaumu/ JleoHoBa O.B.— 3nekTpoH. TekcToBble AaHHble.— M.: MockoBckasi rocygapcTBeHHast
akagemus BogHoro TpaHcnopta, 2015.— 60 c.— Pexum goctyna: http://www.iprbookshop.ru/46482.—
OBC «IPRbooks».
4. By3vH 0.M. HagexxHOCTb MeXaHUYEeCKNX cUcTeM [ONEKTPOHHbIV pecypc]: nabopaTopHbIA NpakTUKym/
By3nH K0.M.— 3SnekTpoH. TekcToBble AaHHble.— BopoHex: BopoHexXcKkuii rocyaapCTBEHHbIN
apXuUTEKTYpPHO-CTpouTenbHbIN yHuBepcuTeT, A6C ACB, 2014.— 69 c.— Pexwnm goctyna:
http://www.iprbookshop.ru/30843.— 3BC «IPRbooks».
5. Mepacumosa A.[". KOHTpornb 1 gnarHocTuka TennomexaHudeckoro obopygosarHmna TOC n ASC
[OnekTpoHHBIN pecypc): nabopaTopHbIN NpakTukym. YuebHoe nocobue/ Nepacumosa A.I.— ONeKTpoH.
TEeKCTOBbIE JaHHble.— MuHck: Beiwaniwag wkona, 2013.— 223 c.— Pexum goctyna:
http://www.iprbookshop.ru/24063.— 3BC «IPRbooks».

8.2.MepeyeHb y4ebHO-MeTOANYECKOro 06ecneyeHUs AN CaMOCTOATENIbHOM paboTbl o6yyarowmxcs
no AucuUnIinHe
He npenycmoTpeHo

8.3.MepeyeHb pecypcoB MHPOPMaALUOHHO-TENIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT" |
Heo6XxoAUMbIX AN OCBOEHUSA AUCLUNIIUHbI
1. N3pgaTenbcknii gom M3AU- publish@mpei.ru, publish@mpei- publishers.ru.
2. OnekTpoHHas 6ubnuoteka CIo6 MNYMTL - http://www.iprbookshop.ru.
3. OnekTpoHHas 6ubnuoteka BLUTS CIM6 MNYMTLA - http//nizrp.narod.ru/ebmu_m.htm.

8.4.TMepeyeHb NH(HOPMALIMOHHbLIX TEXHOJOMUM, UCNONb3yeMbIX MPU OCYLUECTBIIEHUMN
obpa3oBaTesibHOro npouecca no AMcUMninHe, BKIKO4Yasa nepevyeHb NPOrpaMMHOro obecrnevyeHus
M MH(OPMALIMOHHbIX CNPABOYHbIX CUCTEM
1. Microsoft Windows 8.1
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2. Microsoft Office Professional 2013.

8.5. OnucaHue maTepmuanbHO-TeXHUYECKOWN 6a3bl, HEOOXOAUMOWN ANA OCYLEeCTBNEHUSs
obGpasoBaTesnibHOro npouecca nNo AUCLUUNIINHe
1. JlekumoHHast ayanTtopusi ¢ MyribTUMEOUNHBIM y4eOHbIM KOMMITEKCOM.
2. KoMnblOTEPHbIN Knacc C BbIXOAOM B MHTEPHET.
3. YuebHas nabopatopus TENNOBLIX ABUraTenen.

8.6. HbIe cBeaeHus n (MnNu) matepmanbl
1. lemoOHCTpaUUnoOHHbIE, pa3gaToyHble MaTepuansi.
2. Katanoru aHepretnyeckoro obopynosaHus.
3. KomnnekT nnakaTos.
4. Habopbl cnangoB Ha 3NeKTPOHHOM HocuTene.
5. MakeTbl anemMeHTOB TypOVH 1 KOMNPECCOPOB.
6. HaTypHble oOpa3ubl 3N1eMeHTOB NPOTOYHbIX YacTen TypOuH.

9. METOANYECKUE YKA3SAHUA ONA OBYYAKOLWMNXCA NO OCBOEHUIO

ANCLUUNMJTIUHBI

Buabl yuebHbIx
3aHATUN U
camMmocTosiTenbHas
paboTta
obyyvaromxcs

OpraHM3au,vm AeATellbHOCTU 06yqa}ou.leroc;|

Jlekuus

MpopaboTka paboyen nporpammel, yaensas ocoboe BHUMaHUE Liensam u sagavyam
CTPYKTYPE M COaepXaHWio ONCUUMIMHBI.

KoHcnekT nekumin: KpaTko, CXeMaTU4Ho, NocrefoBaTenibHO (PMKCUPOBaTb OCHOBHbLIE
NONOXeHusi, BbIBOALI U (DOPMYMPOBKN; NOMeYaTb BaXkHble MbICMMW, BbIOENATb
KMNoYeBble CroBa, TEPMUHBI.

lMpoBepka TEPMMHOB, MNOHSATUN: OCYLLECTBISATL C MOMOLLbIO SHUMKITONEeAnH,
crnoBapeMm, CNpaBOYHWNKOB C BbIMUCbIBAHWEM TOJIKOBaHWI B TETpab.

PaboTta c TeopeTnyeckum maTepmanom: HamT OTBET Ha BOMPOCHI B PEKOMEHAYEMON
nuTepartype, ecnu camocTosTeNbHO He yaaeTcda pa3obpaTbCcs B Matepuarne,
HeobxoaMMOo chopMynNMpoBaTh BOMPOC M 3a4aTb NPenofaBaTenio Ha KOHCyNnbTauum
WM Ha NPaKTUYECKOM 3aHSATUN U Ap.

MpakTunyeckme
3aHATUSA

PaboTta ¢ KOHCMEKTOM NeKLNUA, MOAroTOBKA OTBETOB K KOHTPOJIbHBIM BOMpoOCcaMm,
NPOCMOTP peKomeH,u,yeMOﬁ nmTepartypbl. AHanus 3agaHunin Ha pacyeTHble
npakTn4yeckne pa6OTbI, pelwieHmne 3agad no anroputMam ykasaHHbIX pa60T, aHanms
NOJTy4EeHHbIX Pe3ybTaToB, cbopmynl/lpoaka BbIBOOOB 1 AP.

CamocTodaTenbHasd
pabota

OanHbi B paboTtel npegnonaraet paclluMpeHne 1 3akpenneHne 3HaHun, yMeHun u
HaBbIKOB, YCBOEHHbIX Ha ayAMUTOPHbIX 3aHATUAX NYyTEM CaMOCTOATENbHOMN
npopaboTkn y4ebHO-MeTOAMYECKNX MaTepnanos no AMCLUMNANHE U OPYTUM
WCTOYHMKaM NMHOopMaLMK; BbINOSTHEHUS MPaKTUYECcKMX paboT; a Takke NOAroTOBKM
Kk 3a4eTy. CamocTosATenbHasn paboTta BbIMOMHAETCA UHOUBMAOYAIbHO, a Takke MOXeT
NPOBOAMTBLCS NOA PYKOBOACTBOM NpenogaBatens.

Mpw BbINOMTHEHUUN KOHTPOITbHOW paboTbl 1 MOArOTOBKE K 3a4eTy HEOOX0ANMO
npopaboTaTb KOHCMEKThI NTEKUUIN, PEKOMEHAYEMYIO NMUTEPATYpPy, KaTanoru
3HEepreTMyecKoro 06opyaoBaHUs, COCTaBUTbL anNroOpUTMbl OTBETOB Ha BOMPOCHI K
3a4eTy, NpoAymaTb OTBETbl HA BO3MOXHbIE BOMPOCK! NpenoaasaTens.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHue nokasaTenen v KpUTEPUEB OLIEHMBaHWSI KOMMETEHLUI Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLueHNBaHUA

10.1.1. NMokasaTenu oLeHUBaAHUA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

Kop, HanmeHoBaHue Mpenctaesnexne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOrO
lMokasaTenu oueHNBaHNS KOMNETEHLUN

(aTan ocBoeHus) cpencTea cpencTea B choHae

MK-4 (2) 1. MNoka3sbiBaeT 3HAaHNE OCHOB MHXXEHEPHOTO 1.YcTHoE 1. MNepeveHb
NPOEKTUPOBAHUSA CUCTEM cobecenoBaHue BOMPOCOB K 3a4eTy
TENNO3HEProcHabXeHNA NPOMBbILLIIEHHbIX 2. TunoBoe (17 Bonpocos)
NpeanpuUATUA N OCHOBHbLIX HaNpaBeHUN npakTn4eckKoe 2. MNepeyeHb
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Kopn, HanmeHoBaHue MpenctaesneHne
KOMMNeTEeHL N - OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oLueHMBaHNS KOMNETEHLUIA
(aTan ocBoeHus) cpeacTea cpeactea B poHae
COBEPLLEHCTBOBAHMWS CUCTEM 3afjaHue NpaKkTU4EeCKMX
TENNOSHEProcHabXeHUS NpY SKCyaTauun. 3agaHun (10
2. dopmynupyeT 3agaHus Ha pa3paboTky 3agad)

peLLeHU NO NOBbILLEHNIO 3PEKTUBHOCTH
NCNONb30BaHUA cUCTEM
TEnno3HeProcHabXeHus.

3. leMOoHCTpUpYET HaBblKK
MaTemMaTU4eCKoro aHanumsa ¢
MCMNonb30BaHWeEM NPOrpamMmmMHOro
obecneyeHns Mpu pacyeTe XxapaKTepucTuk
CMCTEM TEeMI03HeprocHabxeHus.

10.1.2. OnucaHue WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMI

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUn

OueHka no
TpaguLMOHHON
Lukane

Kputepum oLeHnBaHna chopMUPOBaHHOCTM KOMMETEHLMIA

3ayTeHo

O6y4arowmmncs nokasbiBaeT BCECTOPOHHEE U IMyOOKOe 3HaHNE OCHOB MHXXEHEPHOTO
NPOEKTUPOBAHMS CUCTEM TEMNNOCHABXEHNS, MEPONPUATUIA NO YNYYLLEHUIO UX
3KCNNyaTaUUOHHbIX XapaKTEPUCTUK; OCHOBHbIX HanpasreHnii MogepHU3aLmMm CUCTEM
TennocHabxeHusl, CBOGOOHO OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX, TEPMUHAX U
onpeeneHnsx; yCBOUI OCHOBHYH U 3HAKOM C JOMOMHUTENbHOW y4eBHON 1
HOpMaTMBHOW NMTEPaTYPOW, NPOrpaMMHbLIMU CpeacTBaMM, UCMOMb3yeMbIMU MPU
NPOEKTUPOBaHUN, NPOSABNSIET TBOPYECKNE CMOCOBHOCTM U LUMPOKYIO SPYAULMIO B
NCMOJ1b30BaHNN yqe6Horo mMaTtepuana.

OOyyvatoLmnncs 4eMOHCTPUPYET NPaBUIIbHOE NOHMMaHWe YCIoBUSA 3aJauu, BnageHve
HaBblkaMW ero aHanmaa, BbIbopa HYy>KHbIX 3aKOHOB M hopMyn Ansi ee pelleHus. Ymeet
NPUMEHATb MaTeMaTUYeCKNIA annapar Ans peanv3aunm nnaHa peLleHnst 3agaym u,
ecnu 310 Heobxogmmo. Mony4Ynn NpaBuIIbHLIAN OTBET M MOXET €ro MHTEPNPETUPOBAT.

He 3ayTteHo

OGyuaroLLMiica He MeeT AOCTaTOYHOIO YPOBHS 3HAHWUSA AUCLMMNIIMHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE 3Tarbl OCHOB MHXXEHEPHOTO NMPOEKTUPOBAHUS CUCTEM
TENNOCHABXEHUS, MePONPUSTUAI MO YIYyYLLIEHMIO UX 3KCNIyaTaluNOHHbIX
XapaKTEePUCTMK; OCHOBHbIX HaNpaBfeHNin MoAepPHU3aLMN CUCTEM TeNoCHabXeHws,
MII0X0 OPUEHTMPYETCS B OCHOBHBIX MOHSATUAX U ONPEAENeHusIX; NioX0 3HAKOM C
OCHOBHOMI NMTepaTypoil; AOMYyCKaeT NPy OTBETE Ha 3a4eTe CyLECTBEHHbIE OLLUMBKA U1
He MOXeT YCTpaHUTb MX Aaxe nof pyKoBOACTBOM Mpenoaasarens.

OGyualoLLMiica BHMKAET B CMbICI YCINOBMS 3aA4a4u, NOHMMAET NaH ee peLleHus,
0[HaKO, He MOXET B MOJIHON Mepe C NOMOLLbIO MaTeMaTUYeckoro annapara
peanu3oBaTb €€ peLleHue.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aA4aHUSA UITN UHble MaTepuarnbl, HeOOXoANMbIe ANSA OLleHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMMeTeHUuun

10.2.1. NepeyeHb BONpocoB, pa3paboTaHHbIA B COOTBETCTBMU C YCTAaHOBMEHHbIMU 3TanamMu
¢hopMmmpoBaHna KOMNEeTeHLUN

Ne do OBKa BOMPOCO Ne
MYIMpPOBKa BOr B

n/n pMynp P TEMbI

1 MeToabl oLeHKM nokasaTtesnen 6e30TKa3HOCTN 3HEPreTUHECKNX OO BEKTOB MpU 1

NPOEKTNPOBaAHNN.

2 | Anroputmbl NepBuYHON 06paboTKM CTAaTUCTUYECKON MHPOPMaLIMM NPU OLLEHKE NnokasaTenen 1
6€e30TKa3HOCTM aHepreTu4eCckMx 06 LEKTOB NPY NPOEKTUPOBAHUN

3 HapgéxHocTb aHepreTuyeckmx 00bekTtoB OCHOBHbIE MOHATUS U ONpedeneHuns. 1

4 | Buabl TEXHMYECKOrO COCTOSIHUS SHEepreTnyecknx o6bekToB. OCHOBHbIE NOHATUSA U 2
onpeneneHus.

5 | MeToabl oueHku nokasaTenen 6€30TkasHOCTU SHEPreTUYEeCKUX OO BEKTOB B 3KCMNyaTauuu. 2

6 | MeToabl oueHKM NokasaTernen 0e30TKa3HOCTUN SHEPreTUHECKNX YCTaHOBOK Npu 2

PO
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NPOEKTUPOBaAHUM.
7 | MeToabl oueHKkn nokasatenen 6e30TKa3HOCTN IHEPreTUYECKMX YCTaHOBOK B 3KCMyaTaumu. 2
8 | OCHOBHbIe 3aKOHbI HAAEXHOCTU CMOXHbBIX TEXHNYECKUX OOBHEKTOB.. 3
9 | VIHTEHCMBHOCTb OTKA30B OOBLEKTOB SHEPreTUKN: onpeaerieHne n 3akOHOMEPHOCTU 3

N3MEHEHNS.
10 | OueHka HagéXHOCTM 06BHEKTOB HA OCHOBE aHanu3a pasHopoAHON MHopmaumu. 3
11 | NapameTp NOTOKa OTKA30B: onpeaeneHne n MeToabl Bbl4MCNEHUS. 4
12 | Mogenun TeXHN4eckoro o6cnyxmnBaHus o6 bEeKTOB AHEPreTUKN. 4
13 | Kputepum oueHkn adpdpektmBHOCTU cuctembl TO 0OBEKTOB SHEPrETUKN 1 METOAbI UX 4
BblYNCNEHUS.
14 | ®yHKkumoHan apdekTMBHOCTU cuctembl TO: CMbICH NOKa3aTens U MeToAbl BbIMUCIIEHNS. 5
15 | MMpuHuunel pacyéta komnnekta 3UM ana obecneyeHnsa appekTMBHOro 5
PYHKUMOHNPOBAHMSA OO BHEKTOB SHEPTETUKN.
16 MaTtemaTtnyeckne metToabl OLLEHKN HAAEXHOCTU CITOXHbIX TEXHUYECKMUX CUCTEM, 6
MapKOBCKME MPOLECCHI.
17 | AnropuTMbl cOCcTaBrneHus ypasHeHun Konmaroposa npu aHanumae HageXHOCTU CIOXHbIX 6
TEXHUYECKNX CUCTEM.

10.2.2. BapmaHT TUNOBbIX 3agaHum (3agav), pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
3ITanamMmu (POPMUpPOBAHUSA KOMNETEHLUIN

Ne

n/n YcnoBust TMNOBbLIX 3a4au OtBeT

1 | OueHUTb MHTEHCUBHOCTb OTKA30B CMCTEMbl 33 NPOMEXYTOK BpeMEHM!, PelieHue:
ecrnn 3a AT=100 yacos HabnogeHun n3 N=250 o6bekToB oTkasanu | VIHTEHCMBHOCTL OTKa3oB
L=12. CUCTEMbI pacCUYUTbIBAETCA Mo

dopmyne:

A=L/(N*AT) =
=12/(250*100)=0,00048 u?
OtBeT: A=0,00048 y1,

2 | OueHUTb BEPOATHOCTb OTKa3a Ha MPOrHO3MpYyeMbIA Nepuog BPEMEHU PelueHue:
Tnp=300 uwac,, ecnu 3a AT=250 uvacoB HabniogeHun u3 N=300 | 1. HTEHCMBHOCTL OTka3oB
obbekToB oTkasanu L=15. CUCTEMbI:

A=L/(N*AT) =

=15/(3000*250)=0,0002 u*
2. BeposiTHOCTb 6e30TKa3HON
paboTbl Ha NPOrHO3HbI
nepuoa:

P(t)=exp(-A*Tnp)=
=exp(-0,0002*300)=0,951
OtBeT: P()=0,951.

10.3. MeToauyeckue matepuansl, onpegensiowme npoueaypbl OLeHUBAHUA 3HAaHUIA, YMEHUN,
BnageHur (HaBbIKOB U (MNN) NPaKTUYECKOro ONbITa AeATEeNbHOCTU), XapaKTepu3yLWuUX aTanbl
chopmMMpoOBaHUA KOMNETeHLUNI

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caave 3avyeTa U nopAaaokK nukBunaaummn aKkagemun4yeckom
3aA40J1)KeHHOCTHU

MonoxeHve O nNpoBeOeHWM TEKYLLEro KOHTPOSsi YCNeBaeMOCTU U MPOMEXYTOYHOW aTtTecTaumm
obyuatomnxcs

10.3.2. ®opma npoBeaeHUs NPOMEXKYTOYHOMW aTTecTaLumn No AUCLUNIINHE

YCTHadA X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE nHasa

10.3.3. OcobeHHOCTH NpOoBefeHUA 3a4eTa
e BO3MOXHOCTb NONb30BaTLCS Y4€OHON, HOPMATUBHOWM NUTEPATYPOWN, KarbKyNATOPOM;
e Bpems Ha noarotoBky oTBeTa Ha 3a4veTte 30 MUHYT.
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