MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JOKYMEHT IOJIIMCAH
3IEKTPOHHON IMOIIIACKIO
CBEJEHHA O CEPTH®HKATE 311

Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766
Baaneaen: Jlykannu Ilasen Braravaposntt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023

\.,

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.0.06 | MaTtemaTtuyeckoe MogenvpoBaHve paboymx NpoLeccoB B
TENNo3HepreTMYeCcKUxX yCcTaHoBKax

Y4ebHbIl nnaH: ProcC3++m130401.30-1_23-12.plx

Kadbegpa: 21 TennocunoBbIX yCTAHOBOK M TENOBLIX ABUraTenen

HanpaBneHme noAroToBKU:

(CneumanbHoCTb) 13.04.01 TennosHepreTvka 1 TENOTEXHMKA
Mpodunb NOAroTOBKM: OneKkTpoTexHnyeckoe obopygoBaHNE dHEPreTUHECKUX KOMMIIEKCOB
(cneuvwanusaums)

YpoBeHb 06pa3oBaHus:  MarucTpartypa

dopma 06yyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc ans 3A0) r— paboTta yac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET aTTecrtauum
3aHATUS
1 yn 34 34 40 36 4 Sksamen
POa 34 34 40 36 4
Voro yn 34 34 40 36 4
POa 34 34 40 36 4

CaHkT-MNeTepbypr
2023



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbICLIero o6pas3oBaHuMs no HarnpaeneHuio nogrotoBkn 13.04.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 146

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: BbnarogapHbii H.C.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: CdopmmnpoBaTe KoMneTeHUuun obyyatowerocs B 00Onactu TEnnosHepretMkn wu
TENNOTEXHUKM, CBSA3AHHOM C OCBOEHMEM METOAOB MaTeMaTU4ecKoro MOAENUPOBaHUA rMokas3aTenen KadecTBa
obopyaoBaHNs U CUCTEM TENOSHEPreTUKM MpU MPOEKTUPOBaHMM W IKChfyaTaluu, COBPEMEHHLIMU MaTeMaTuyecKuMmn
anropyTMamMn  pacyeTta nokasaTenenm KadyectBa CUCTEM TEMNOSHEPreTUkW, TEHOEHUMAMW pasBUTUS  MEeTOoOoB
MaTemMaTU4eCKOro MoOeNMPOBaHNSI.

1.2 3agauv AUCUUNINNHLI:

PaccmoTpeTb Meponpustust no obecneveHuto nokasaTenem HageXHOCTU CUCTEM TEemnnoSHepreTukn npu
aKcnnyaTauuu.

* YCBOUTb OCHOBHblE HanpaBreHUs pas3paboTKM MPOEKTHbIX PEeLIeHMn No OBecnevyeHnto HageXHOCTU CUCTEM
TENNO3HEPTETHKMN.

* M3yunTtb MaTematuueckne anroputmbl M NpuUKNagHoe nporpammHoe obecrneveHne anst obecnevyeHunsi, KOHTpors
1 MPOrHO3MPOBaHUSA HaAEXHOCTU CUCTEM TEMNOSHEPreTUKM MPU MPOEKTUPOBAHMM N IKCMyaTaumm.

- [pnBUTL CNOCOBHOCTUN K CaMOCTOATENBbHOMY MPUOBPETEHNIO N UCMONB30BaHUIO B NPAKTUYECKON OEATENbHOCTU
HOBbIX 3HaHUA N YMEHUN.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

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

HapgeXHoCTb cuctemM NpOM3BOACTBA 3MEKTPUYECKON U TEMMOBOW 3HEPruun

OHeprocbeperatoLme TEXHOMOMMN NPY NPOM3BOACTBE ANEKTPUYECKON U TEMNOBOW 3HEPTUK

MpobnemMbl 3HEpPro- U pecypcocGepexeHnss B TEMNO3HepreTMke U OCHOBHble HamnpaenNeHUs pasBUTUS
TENNO3HEPreTUKM

lMnaHnpoBaHue 3KCNEpPUMEHTarbHbIX UCCNEAOBaHMN U cTaTUCTUYeckas obpaboTka JaHHbIX
MwupoBble KynbTypbl U MEXKYNbTYPHbIE KOMMYHUKaLMK
Teopusa NpUHATUSA peLLeHni

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlMK-2: CnocobeH NpUMeHATb COBpPeMeHHbIe MeTOAbI UCCliefoBaHUsl, OLeHUBaTh U NPeAcTaBnATb
pe3ynbTaThl BbINOIHEHHON PaboThl

3HaTb: OCHOBHble TWUMbl MaTeMaTU4ecKMX MOAErNeln 3MeMEHTOB TEernyioSHepPreTUYeCcKUX CUCTEM; OCHOBHbIE MNPUHLMNMLI
MOCTPOEHMSI  MaTemMaTU4YeCKUx MoJenelr  3MEeMEHTOB  TEenno3HepreTMYeckMx CUCTEM; METOAUKY  NpOBedeHMs!
BbIYUCIIUTENBHOMO  3KCMEPUMEHTA C MOAEMSIMU  3MEMEHTOB  TEMSIOSHEPreTMYecknx cuctem Ha 3BM; meToabl
MCCNedoBaHMs MaTeMaTUYyeckMx MoJerneil 3NeMEHTOB TensioSHepreTMYecKUX CUCTEM pasHblX TUMOB; OCHOBHbIE
npuknagHble NporpaMMHbIE CpecTBa ANs UCCrefoBaTenbCkux pabor.

YMeTb: 0060CHOBaHHO MpoBOAUTL bopmanusauuilo uccrnefyembiX Mofernent 31IeMEHTOB TEMNMOIHEPTEeTUYECKUX CUCTEM;
NpUMeHATb, CpPeacTBa M S3blkM MOOENUPOBAHWUA [AMfs aHanusa MoAenen 3MeMEHTOB TEMNOSHEPreTUYECKUX CUCTEM;
WHTEPNPEeTMPOBaThb MOSyYeHHble pe3ynbTaTbl MOAENen 3MeMEHTOB TEMNMO3HEepPreTMYEeCcKMX CUCTEM, CpaBHMBasi UX CO
CMPaBOYHbIMU TEXHUYECKUMU XapaKTEPUCTUKaMM.

BnapeTb: MeTodamy NNaHWpoOBaHWS 3KcnepuMeHTa, MeTodamu cbopa, obpaboTkM M npencTaBneHus MHdopmauuu,
MOZENMPYLWUMK NpoLeaypami NPOrpaMMHO-MEeTOANYECKMX KOMMNIIEKCOB.




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)

Pasnen 1. Teopus MaTeMaTn4ecKoro
MOZAENMPOBaHNs obbekToB M CUCTEM

TENro3HEPreTUKN.
Tema 1. Knaccudumkauus, OCHOBHbIe
MOHATUSA MaTemaTUyecknx Mozenen.

OcHoBHble onpegeneHus, knaccudukaums,
TpeboBaHMA K KayecTBy MaTeMaTUdecKunx
Mopaenen. MpuHUMNBI anropuTMbl
pa3paboTku MaTemMaTnyeckux
moaenen.Obuas cxema npotecca
MaTeMaTM4ecKkoro MOAENMPOBaHWsA. 3aKoHbI
COXpaHEeHWsi,  BapuaLUMOHHbIe  MPUHLMMbI. 6 6 10
MeToabl aHanorvii, nogobus, pasmepHOCTW.
JlnHeriHble U HenuHenHble, OAHOMAKTOPHbIE
" MHOroakTopHble mMaTemMaTnyeckme
mogenun. OueHka MaTemaTu4eckux Mopaernen
Ha afleKBaTHOCTb.

(0]
Tema 2. AHanuTMyeckne n anropuTMuyeckue
MartemaTunyeckne moaenu.
OCHOBbI TEOPUM aAHANUTUYECKNX MOAENEN.
Knaccudukaums, cnocobbl npeacTaBneHns.
MaTemaTtuyeckue Moaenu
TEennoobMeHHUKOB. MaTemaTtuyeckue
MOOENW  MapOreHepupyLNX  YCTPOWCTB.
VMcnonb3oBaHne anroputMUYEcKUX CTPYKTYP 1
npu peanusaumMm maTemaTUyeckux MoAEenemn. 10 10 10
CTpPYKTypHblIE CXEMbI TEMMOIHEPrETUHECKMX
cucTeM, TENmoBbIX 3rnekTpocTtaHumn, T3L,
cucteM BOAOCHAOXeHUsi, rasocHabxeHus.
VMIMUTaAUMOHHbIE MOAENM  TEXHONOIMYEeCKNX
npoLieccos TENnnoBbIX 3HEpPreTU4ecKnx
YCTaHOBOK.
Pasnen 2. MartemaTtunyeckoe
MOAENMPOBaHME M ONTUMU3ALMA ODBEKTOB U
CUCTEM TEMNO3HEPTETUKMN.
Tema 3. MeToapbl MaTeMaTn4eckoro
MOLENMPOBaHMUS MNPU OLEHKe KadecTBa U
onTMMM3ALUUKM  CUCTEM  TEMNOCHAOXeHUS.
CTtaTuctTMyeckme MatemaTudeckue Moaenu.
Kputepun onTMMmM3aLnn cuctem
Tenno3aHeprocHabxeHns npwm (0]
MaTeMaTU4eCKoM MOZENMPOBaHWM.
TpebosaHus K ANHAMUYECKM 9 9 10

MaTeMaTn4yeckmm mMoaendam n mMogenam
cucteMm, paboTalwmMx Ha  NepeMeHHbIX
pexumax. Otanbl MaTemMaTn4yeckoro
MOZENMpPOBaHWS.




Tema 4.
MaTemMaTU4ecKoro
OLIEHKN 7]
nokasaTenenkadecTsa
NPOMbILLIIEHHO 3HEPreTUKN.

MogenupoBaHue  MokasaTenen  KavecTsa
obbekToB Tenno3HepPreTUKu. OueHka
3HEpPreTU4ecKmx, 3KCMyaTaunOHHbIX 7]
3KOHOMMYECKMX MokasaTtenem  KOTemnbHbIX.
OueHka ocTtatoyHoro pecypca. MeTogbl
OLIEHKM  OCTaTO4HOro  pecypca  CUCTEM
TennocHabxeHns npu MOZENMPOBaHWM.
AHannTuyeckoe onucaHve Moaenu
OCTaTOYHOrO pecypca OObekTa C BbICOKUM
ypoBHeM wu3Hoca. OueHka O0CcTaTOYHOro
pecypca TEeXHUYECKMX CUCTEM C MOMOLLbLIO
napaMmeTpudeckmnx moaenen N3MeHeHus
HaEXHOCTW.

MpnmeHeHne MeToa0B
MOAENNPOBaHNs ans
NPOrHo3npoBaHNA
obbekToB

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexyTovHas
aTTectaums (Sk3ameH)

10

34

34

40

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPeHO

5. ®OHA OLEHOYHbLIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToB 0by4yeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kopn,
KoMneTeHLUun

[NokasaTenu oueHnBaHus pe3ynbTatoB o6yquM;|

HanmeHoBaHne oueHOYHOro
cpeacTea

1. [NokasbiBaeT 3HaHWe

OrlK-2
KavecTBa.

NPOrHO3NpOoBaHUN
TennocHabXeHus.

nokasartenen

cnocoboB

KayecTtBa

nosy4YeHus
XapaKTepuCTUK rokasaTeneil kavectBa OOBLEKTOB TEMMOSHEPreTUKN C
MOMOLLbIO MaTeMaTUYECKUX MoAene.
2. [pamOTHO MCronb3yeT MeToAbl MaTeMaTU4Yeckoro MoZesnMpoBaHuWs
CUCTEM U OOBEKTOB TEMNOCHaGXeHWUs1 ANl OUeHKW nokasaTenen 5

3. [eMOHCTpupyeT HaBblkM MaTEMaTUYECKOrO MOAENUPOBaHUS C
MCMNofb30BaHMEM MPOrpaMMHOrO obGecneYeHnst Npu MPOEKTUPOBaHUN U”
0O6bEeKkTOB M

KONMN4YeCTBEHHbIX

1. Bonpocbl
cobecenoBaHus.

YCTHOIo

MpakTuko-
OPUEHTUPOBAHHHbIE
3agaHus.

cucrtemMm

5.1.2 Cuctema u KpuTEepun OLeHMBaHUSA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA

YcTHoe cobeceoBaHue

MucbmeHHasn paboTa

Ob6yvatowmincs
BCECTOPOHHEE,
npeaycMOTPEHHbIE

5 (oTnmn4HO)
006bACHUTL

nocnegytoLlen
OenaTenbHOCTY;

npoasndaeT

NnokKasbliBaeT

nporpamMmmon;

cuncrtemMmatTmn4yeckoe n
rny60|<oe 3HaHNe yqe6Horo MaTtepuana,
ymeeTt cBOOOAHO BbLINOMHATL  3a4aHus,

ycBoun

OCHOBHYIO U 3HaKOM C [OMOMHUTENBHOWN
peKOMeHAOBaHHON NuTepaTypon;
B3aMMOCBS3b
MOHATUI AUCUUMIUHBI B UX 3HAYeHUN Ans

MOXeT

OCHOBHbIX

npoceccnoHanbHom

TBOpYeECKue
CMOCOGHOCTU B MOHUMAHUW, U3MOXEHUN U
1crnonb3oBaHUM yyebHoOro matepuana.

OOyuvarowmiics  geMoHcTpupyeT
noHMMaHWe  YycnoBus  3ajayu,  BnageHue
HaBblkamy €ero aHanusa, Bblbopa HyXHbIX
3aKOHOB M bopMyn Ons ee pelweHus. Ymeet
NPUMEHATbL  MatemaTudeckuin annapaTt Ans
peanus3auuMu nnaHa pelleHus 3agjadvm U, ecrnu
370 Heobxogumo. lNMonyuun npaBunbHBIN OTBET

N MOXET ero MHTEPNPEeTUPOBaTh.

npaeunbHoe

4 (xopoLuo)

O6yyvarowminca nokasblBaeT [OCTaTOYHbIN

OGYHaIOU.lVI ncs OEMOHCTpUpyeT OoCTaTto4vHoe




YpOBEHb 3HAHWWA B Mpefenax OCHOBHOMO
yyebHoro matepuana, 6e3 CyLeCTBEHHbIX
OLWMOBOK BBINOMHAET NPELYCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWST OCHOBHYHO

nuTepartypy, PEKOMEH0BaHHY0 B
nporpamme; crnocobeH 00BACHUTL
B3aMMOCBSI3b OCHOBHbIX NOHATUN
ANCUUNINHBI npv [OOMONHUTENbHbIX

BOMpocax npenodaBaTternA. ,D,OI'IyCKaeT He
CylleCTBEHHbIE€ MOrpewHoOCTM B OTBETE Ha
9K3aMeHe n npun BbINOJTHEHUN
3K3aMEHaUMOHHBIX  3adaHui, yCTpaHdaeT
nx 6e3 nomoLu npenoaasartens.

MoHMMaHWe  ycrnoBusi  3afjauun,  BrajeHue
HaBblkamy €ro aHanusa, Bbloopa HYXHbIX
3aKOHOB M chopMyn OnA  ee  peLleHus.

JonyckaeT HesHauuTenbHble MOrPELLHOCTM MpK
NMPUMEHEHUN MaTeMaTU4eckoro annaparta ans
peanusaumu nnaHa pelueHus 3agadn Monydmn
npaBuUsbHbIi otBeT " MoXeT ero
WHTEpNpeTUpoBaTh.

3 (yooBneTBOpUTENbHO)

Ob6yuvatomiics rnokasbiBaeT 3HaHusA
OCHOBHOro  y4yebHoro martepuana B
MUHUMaNbLHOM oObeme, HeobxoouMoM
ONs JanbHenwen y4yebdbl; cnpaeBnsieTca C
BbINONMHEHNEM 3agaHun,
npenyCcMOTPEHHbIX nporpaMmmorn,
gornyckasi npy 3ToM 00rnbLIOEe KONMMYECTBO
He MPUHUUNMANbHBIX OLKNOOK; 3HAKOM C
OCHOBHOW nntepaTypown,
pekoMeHA0BaHHOM nNporpamMmMon.
[donyckaeT cCylWlecTBEHHbIE MOrpeLIHOCTH
B OTBETE Ha 3K3aMEHe U NpW BbINONIHEHWUM
3K3aMeHaUMOHHbIX 3adaHuin, HO obnagaet

HEOOXoAUMbIMW  3HAHUAMM  AnsS  UX
yCcTpaHeHust non PYKOBOACTBOM
npenogasatensa. OO6y4valowminca BHUKaET

B CMbICJ1 yCNnOBUA 3aayun, noHMMaeT niaH
ee pelleHns, ogHaKko, He MOXET B MOSHOM

Mepe C MOMOLIbI0  MaTeMaTU4ecKoro
annapata peanu3oBaTb €€ peLleHue.
3HaeT pasmepHoCTU PU3NYECKNX
BENUYMH, MOXeT caenaTb PUCYHOK UMK

CXeMy, NOACHAKLYI0 pelleHne 3agadn.

OOyuvaroLwmiics OEMOHCTPUPYET OOCTaTO4YHOE

noHMMaHWe  YycnoBus  3ajayn, BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB u dopMyn ANS  ee  pelleHus.

JonyckaeT HesHauyuTenbHble MOrPELLHOCTM MpK
NpYMEHEHMN MaTeMaTU4eckoro annaparta ans
peanusauuu nnaHa pelleHus 3agadn Monyyun
npaBUIbHbIi oTBET, HO UCMbITbIBAET
3aTpydHEHVs C ero MHTepnpeTauueil.

2
(HeynoBneTBOPUTENBHO)

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHWs  OCHOBHOMo  y4yebHoro
maTepuana, [onyckaeT npuHUMNManbHble
owmnodKn B BbINOSTHEHWM
NpeayCcMOTPEHHbIX MPOrpaMmMon 3agaHuiu,
He 3HaKOM c copepxaHuem
peKkoMeHA0BaHHOM nuTeparypow, He
MOXET WCMNpPaBUTb [OMYLUEHHbIE OLLUMOKM.
Ob6yuvatomiics He MOXeT
npoaHanuavpoBaTb  yCroBue  3ajauu,
HaMeTUTb NNaH ee pelleHns, BblbpaTb
dpusmyeckue 3aKOHBbI n Mnrnoxo
opueHTUpyeTcs B U3NYECKMX BENUYMHAX,
He BnageeT martemMaTMyecKuMm annapartom.

Kak npaswuno, OLeHKa He
yOooBneTBopuTeNbHO" cTaBuTCS
obyyalolmMmesi,  KOTopble  He  MOoryT

npoaoIIKNTb 06yqume nnn npuctynntb K

npodeccnoHanbHON  OeATenbHOCTU Mo
OKOHYaHUM By3a ©0e3 [AONONHUTENbHbIX
3aHATUN no COOTBETCTBYHOLLIEN
OUCLUUNNnHe.

OTcyTcTBUE OfjHOro unm HECKOIbKUX
obsa3aTenbHbIX 9NEeMeHTOB 3ajaHus, nubo
MHOroYmcreHHble rpybble ownbkn B paboTe,
nmbo rpybble HapyLUeHus npasun
ohOpMIMEHNsT UM CPOKOB  MpeacTaBleHus
paboThbl. HecnocobHocTb OTBETUTb Ha
BOMPOCHLI MO MUCbMeHHOW paboTe 6e3 nmomoLim
npenogasatensd. OO6y4yaloWMNCa He MoXeT
npoaHanuanpoBaTb ycrnosue 3agaun,
HaMeTUTb NnaH ee peleHusi, BbibpaTb
U3NYeCKNE 3aKOHBbI U NIOXO OPUEHTUPYETCS B
PpU3nyecknx BENUYMHAX, He Bnageet
MaTemMaTU4eckUM annapaTom.

5.2 TunoBble KOHTPOJbHbIE 3alaHUSA UNU MHbIe MaTepuarbl, He06xoAUMbIe 4Nisi OLLEeHKU 3HaHWUW, YMEeHUI,
HaBbIKOB U (UNK) oNbiTa feATeNbHOCTYU
5.2.1 NepevyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Cemectp 1
1 MaTtemaTtuyeckoe MOOENMPOBAHNE SHEPTETUYECKNX NOKa3aTenen KOTENbHON.

2 MaremaTtuyeckoe mMogenmpoBaHne 3KOHOMUYECKUX nokasarenemn KoTenbHOMN.




MaTtemaTunyeckoe MoaenmpoBaHme akcnnyaTtayMoHHbIX nokasartenemn KOTeNbHOMN.

Ll,enm N Ha3Ha4YeHne maTteMaTtn4eckoro moaennmpoBaHuA B TenJ103HEepreTuke.

Knaccudukauma matematnyeckmx mogenen. OCHOBHbIE onpeaeneHust.

Tpe6OBaHI/I$-I K MatemMmaTtn4eCkmmMm moaenam.

N ||l |[Ww

O,CI,HOd)aKTOprIe n MHOFO(*)aKTOprIe mMateMaTtun4veckmne moaenu. HDOBepKa MaTeMaTMyYecKmx Moaenen Ha
afeKBaTHOCTb.

MeToabl OLEHKN Noka3aTenen 6e30TKasHOCTN SHEPreTMYeCKkUX 06 bEKTOB C MOMOLLbIO MaTeMaTUYeCKUX
Moaenen.

MaremaTtuyeckoe MogenmpoBaHune TenoadHepreTu4eCKX CUCTeM C NOMOLLIbIO CTPYKTYPHbIX CXEM.

CraTtudyeckme 1 guHammyeckme matemaTnyeckme Mogenu. KpMTepMVI onTMMmnsaunn matemMmaTn4ecknx

10 _
Moaenen.

11 OTanbl MaremaTn4ecKkoro MoaennpoBaHuA 00BbEeKTOB SHEPreTuKun.

12 MaTtemaTnyeckoe moaennpoBaHume TennoaHepreTn4eCknx CMcTem C NOMOLLbd MapKOBCKUX CUCTEM.

13 MaTemaTtuyeckoe MOOENMPOBaHNE TENNOIHEPTETUYECKMUX CUCTEM C MOMOLLbIO CTPYKTYPHbLIX CXEM.
CTpyKTypHasi cxema CroXHbIX TEMNO3HEPreTUYECKUX CUCTEM C FOPSIYMM PE3EPBUPOBAHNEM.

MaTtemaTuyeckoe MoaenMpoBaHne TEMMO3HEPTETUYECKUX CUCTEM C NMOMOLLbIO CTPYKTYPHBIX CXEM.

14
CprKTypHaﬂ CXeMa CITOXHbIX TenyI03HepreTn4eCcknx CNCTeM C XornogHbIM pe3epBmnpoBaHNEM.

15 OcHoBHble 0COOEHHOCTU mMogennpoBaHnAa 00BLEKTOB U CUCTEM Tenno3HepPreTukn npu NpoeKkTUupoBaHUN.

16 MaremaTtnyeckme Mogenm TEXHUYECKOro 06CNyXnBaHUsi OOBEKTOB SHEPTETUKM.

17 MogaenupoBaHme nokasaTenen kadecTea 06 bEKTOB TEMMO3HEPrETUKN C MOMOLLbIO ypaBHEHUIA Konmoroposa.

18 MartemaTtuyeckoe mogenvpoBaHue notpebHoro konudectea UMM ansa obecnederns 3 HEKTUBHOIO
PYHKLMOHUPOBaHUSI OO LEKTOB SHEPTETUKM.

19 MaremaTtuyeckoe mMogenupoBaHune ana oueHKM HageXXHOCTU CITOXHbIX TEXHUYECKNX CUCTEM.

20 MapkoBckre npouecchl.

5.2.2 TunoBbIe TecToBLIE 3a4aHuUA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3aAa4u, Keuchbl)

3apgava 1.

HanTn 3akoH pacnpefeneHnss CKOpOCTU MO CEeYEeHWO KpYrnmow uunuHapuyeckon Tpybbl pagmycom R npu
pPaBHOMEPHOM [BWXEHUM HECKUMAEMOW XMOKOW cpefbl B NTAMUHApPHOM pexume. [poBeCcTU KOHKPETHble pacyeTbl npu
rpagueHTe aaeneHus grad P = 1600 MNa/m n koachdpuumneHTe AMHAMUYECKON BA3KOCTY Xunakon cpeabsl m = 25 mlla.c

3apava 2.

Mepuoamnyeckas cuna F =Fosinwt HaunHaeT gencTeoBatb B MOMEHT BpeMeHu t=0 Ha maTepuanbHbli TOYEYHbIN
0OBEKT, NMOAYMHSIOLWIMIACA YNPYron CBSI3NW C TPEHUEeM, HaxoauBluMicsa B MoMeHT t=0 B nokoe. OnpenenuTb 3akoH
OBMWKeHUs obbekTa. MccnepoBaTb Crydal pes3oHaHca M BbISCHUTb MOBedeHWe Tena, ecnv Ko3UUMEHT TpeHust
CTPEMUTCS K HyMto. BbI3oBET N yBENMYEHNE TPEHUS Takke U yBenuyeHne paccensaemMomn aHeprumn?

5.3 MeToanyeckune marepuanbl, onpegensiolime npoueaypbl OLleHUBaHUA 3HAHUN, YMEHUI, BNnageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbITa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyToO4HOM aTTecTauum U NopsifoK NMKBUAaUUmM akagemMmm4eckomn
3a40/MKEHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CM6rYMNTO
«[lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOYHOM aTTecTaLumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTayum nNo AucumUniIMHe

YcTHada + MucbmeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

5.3.3 OcobeHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCLUMNInHe

B03MOXXHOCTb MOMb30BaTLCA KanbKynaTOPOM;
Bpems Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa




AsgtoHuH, E. T MogenupoBaHue n http://www.iprbooksh
onTMMmn3aums Mockea, Bororza: op.ru/86602.html
NPOMbILLITEHHbIX |/|Hd)pa-l}|H)KeHepl/I.ﬂ 2019
TENNo3HePreTU4ECKNX
yCTaHOBOK
AsepueHkoB, B. W.,[OcHoBbl  MaTemaTMyeckoro BpsaHck: BpaHckuia http://www.iprbooksh
denopos, B. M., | mogenupoBaHus rocyaapCTBEHHbIN 2012 op.ru/7003.html
Xendpeuy, M. . TEXHUYECKMUX CUCTEM TEXHUYECKUI
yHMBEpCUTET
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Jlawkos, B. N. MaTtemaTtunyeckoe TamboB: TamBoBCKui http://www.iprbooksh
MoJenpoBaHue 7] rocyqapCTBEHHbIN 2012 op.ru/64111.html
anropuTMmnsaumsi 3agay TEXHUYECKUI
TENSIO3HEPIrETUKN yHuBepcuTeT, 36C ACB
B. B. lNeneHko, B. B.|MaTtematnyeckoe M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
Heuutannos MOAEenMpoBaHne paboumnx o6pasoBaHus PO, C- metod/tsuitd/165533
npoueccos B| [lMeTepb. roc. yH-T Npom. 3394.pdf
TENNO3HEepPreTn4ecknx TEXHOMNOIMN U gu3anHa, 2022
yCTaHOBKaX: MpakTukym BbICLU. LK. TEXHOMOMN U
3HepreTukn.-CaHkT-
MeTepbypr: BLUT3
cneryntg
KyauHos, n. B., | TeopeTtuyeckme OCHOBBI http://www.iprbooksh
CredpaHtok, E. B. TennoTexHukn.  Yacte |l Camana: CaMapckuii op.ru/22627.html
MaTtemaTtunyeckoe rocyZabCTBeszlﬁ
MOOEenMpoBaHue npoLEeccoB
TennonpoBoAHOCTU B if;;'xé;{ﬂ:?ﬁ' 2013
MHOFOCITOMHBIX
OrPAXAIOLLINX yHusepcuTeT, 36C ACB
KOHCTPYKLMSAX
B.M. MecTtpukos MaTtemaTtuyeckoe http://www.nizrp.nar
MoaennpoBaHue M-Bo obpasoBaHus 1 od.ru/matmod.htm
TENnoTexHn4Yecknx 3agad B | Hayku P®, CMGITYPI. — 2009
nporpaMMmMpyemblx  cpegax Cne.: CrerTypri
[TekcT]: yuebHOe nocobue

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6nbnnoTtedHasn cucrema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnnoteka BLUTO CMB MNYMTAO [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. Basa pgaHHbIX OGonblwon TexHudeckon Gubnuotekn "CanT TennoTexHuka" [ONeKTpPoHHbIM pecypc].
URL:http://teplokot.ru/

6.3 MNMepe4veHb NULEH3UOHHOIro u CBOOOAHO pacnpocTpaHAeMoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHune MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOOXOANMON AN OCYLLeCTBIIeHUA obpa3oBaTeribHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune

MynbTumeguiiHoe 060 oBaHue, cneyuanuanpoBaHHasa meberb, JoCKa
JlekunoHHas Y A pyA 5 P a

ayautopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas aygutopus




