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Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM CTaHOAPTOM Bbiclero obpas3oBaHuA Mo Hanpaenenuto noarotoBkn 13.04.01 TennosHepretuka u
TENNOTEXHUKA, YTBEPXOEHHbIM npuka3oM MwuHucTepcTBa o6pasoBaHma W Haykm Poccuiickon ®depepaumm 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: 3nobwuH B.T.
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:

OucunnnuHa 6asupyeTcsa Ha KoMneTeHLmMaX, COOPMUPOBaHHbLIX Ha NpeabiayLlemM ypoBHE 06pa3oBaHus.

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlMK-2: CnocobeH NpUMeHATb COBpPeMeHHbIe MeTOAbl UCCriefoBaHUusl, OLeHMBaTh U NPeAcTaBnATb
pe3ynbTaThl BbINOIHEHHON PaboThl

3HaTb: OCHOBHble TWUMbl MaTeMaTU4ecKMX MOAErNeln 3MEeMEHTOB TEernyioSHEPreTUYECKUX CUCTEM; OCHOBHbIE MPUHLMNMGI
MOCTPOEHMSI MaTeMaTU4YeCKUx MoJener  3MEeMEHTOB  TEenno3HepreTMYeckMx CUCTeM; METOAMKY NpoBeAeHMus!
BbIYUCIIUTENBHOMO  3KCMEPUMEHTA C MOAEMSIMU  3MEMEHTOB  TEMSIOSHEPreTMYecknx cuctem Ha 3BM; wmeToabl
MUCCNedoBaHMs MaTeMaTUYyecKMx MoJerneil 3NeMEeHTOB TensioSHepreTMYecKkUX CUCTEM pasHblX TUMOB; OCHOBHbIE
npuKnagHble NporpaMMHbIE CpefcTBa AN UCCNefoBaTenbCkux pabor.

YMeTb: 0060CHOBaHHO MpoBOAWUTL hopmanusauuilo uccrnedyembiX Mofernen 31IeMEHTOB TEMNOIHEPTEeTUYECKUX CUCTEM;
NpUMeHATb, CpeacTBa M S3blkM MOOENUPOBAHWUA AN aHanusa MoAenen 3MeMEHTOB TENOSHEPreTUYECKUX CUCTEM;
WHTEPNPEeTMPOBaThL MONyYeHHble pe3ynbTaTbl MoAEernen 3MeMEHTOB TEMNMO3HepreTMYEecKMX CUCTEM, CpaBHMBasi UX CO
CNpPaBOYHbIMU TEXHUYECKUMU XapaKTEPUCTUKaMM.

BnapeTb: MeTodamu NnaHWpoOBaHWS 3KcnepuMeHTa, MeTodamu cbopa, obpaboTkM M npencTaBneHus MHdopmauuu,
MOZENMPYLWUMK NpoLeaypamy NPOrpaMMHO-METOANYECKUX KOMMNIEKCOB.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl.
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 g 9( CP hOPMbI
9 2g
TEM U YYEOHbIX 3aHATUN 8 S INek. Mp. (4achbl) SAHSTU
= (vacel) | (4acbl)

Pasnen 1. Teopus MaTeMaTn4ecKoro
MOZAENMPOBaHNs obbekToB M CUCTEM

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

OcHoBHble onpegeneHus, Knaccudukaums,
TpeboBaHMA K KayecTBy MaTeMaTU4eckux

Moaenen. MpyvHUMNbI pa3paboTku
MatemaTnyecknx mogenen. JIMHenHoble K
HEmNVHENHbIe, oAHodaKTopHbIe " 2 1 25

MHOropakTOpHble MaTeMaTU4eckne MoAenu.
OueHka maremaTtuMyecknx Mopenen  Ha
aneKBaTHOCTb.

Tema 2. Mcnonb3oBaHWe CTPYKTYPHLIX CXEM
OOBEKTOB U CUCTEM TEMIOIHEPreTUKN NpU
MOZENMPOBaHUMN. Obwume NMOHATUA o]
CTPYKTYPHbIX cxeMax. CTpPYKTypHble CXeMbl
TENrno3aHepreTU4ecknx cuctem,  TemnmnoBbIX
3NEeKTPOoCTaHLMN, T3, cucrtem
BOAOCHAbXeHusi, rasocHabxeHus. [opsadee 2 2 40
n xonogHoe pesepBupoBaHne. OcobeHHOCTU 1
MOOENMPOBaHUA MokasaTenen HagexHoOCTH

00beKkToB TENMO3HEPreTUKN npu
NPOEKTUPOBaAHUN.
Pasnen 2. MaremaTtunyeckoe

mogenunposaHne U onTuMmnsaumna 0ObEKTOB U
CUCTEM TEennO3HEPreTuKn.

Tema 3. MeToabl MaTeMaTn4eckoro
MOZENVPOBaHNST MNPU OLEHKe KayecTBa U
OonTMMMU3AUUM  CUCTEM  TEMNOCHAOXeHUS.
CrtaTuctmyeckme matemaTudeckme Moaenu.

Kputepun onTyMmM3aLmn cucTem
TennoaHeprocHabxeHns npwm
MaTemaTN4eckom MOAENMPOBaHNN.
TpebosaHus K AMHAMUYECKM 2 1 25

MaTeMaTn4eCknum moaenaMm  u Moaenam
CUCTEM, pa60Tarou.w|x Ha nepemMeHHbIX
pexunmax. OTanbl MaTeMaTn4eckoro
mMoaennpoBaHuA.




Tema 4.

MaTeMaTM4eckoro  MogenupoBaHua  Ans
OLUEHKM W MpOrHO3MpoBaHMsA noKasaTenen
KayecTtBa 06bekToB NPOMBILLIEHHOM
aHepreTukn. MopgenupoBaHue nokasaTenen
KavecTsa o6bekToB TENNoO3HEPreTUKK.

OueHka 3HepreTUYeckux,
3KCMMNyaTaLMOHHbIX n 9KOHOMMUYECKUX 2 2 31
nokasarenei KOTENbHbIX. OueHka

OCTaTO4HOro pecypca. MeToapbl OLUEHKHN

OCTaTO4HOro

TEnIocHaGXeHNs NPy MOAENMPOBaHNM.

MpnmeHeHne MEeToa0B

pecypca cuctem

Wtoro B cemecTpe (Ha kypce ansa 3A0) 8 6 121
KoHcynbTaumm 1 npoMexyTovHas o5 6.5
atTecTtaums (Ok3ameH) ’ ’
Bcero koHTakTHas pa6ora u CP no 16.5 1275
AUcuUnruHe ’ ’

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH[, OLIEHOYHbIX CPEACTB AN NPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbl OLLEHUBaHUA pe3yribTaToB 00y4YeHUs
5.1.1 NMokasatenun oueHUBaHNA

Kog HanmeHoBaHWe oLeHO4YHOoro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KOMMeTeHLmmn cpencrea
1. TlokasblBaeT 3HaHME CnocobOB MOMyYeHUs1  KONMMYECTBEHHbIX
XapaKkTEePUCTMK MNoKasaTenen KayectBa OOBLEKTOB TEMNIOSHEPreTUKN C
NOMOLLbI0 MaTeMaTUYECKUX MOJemnen.
1. Bonpocbl yCTHOIo
2. pamMOTHO ucnonb3yeT MeToAbl MaTemMaTM4YecKoro MoOerMpoBaHUsA coBeces0BaHMs
cucteM U OOBEKTOB TEMrocHabXeHuss [Ons OLEeHKM nokasaTenemn )
OrnK-2 2. MpakTnko-
KayecTBa.
OPUEHTUPOBAHHHbIE

3. [eMOoHCTpupyeT HaBblkM MaTemMaTM4YecKoro MOAENUPOBaHUS C
MCNoNb30BaHMEM MPOrpamMMHOro obecneyvyeHust npu NPOEKTUPOBaHUN Y
MPOrHO3NPOBaHUN  MokasaTenen KayecTBa OOBEKTOB U CUCTEM
TennocHabXeHus.

3agaHus.

5.1.2 Cuctema n

Kputepuu oueHnBaHuaA

LLikana oueHnBaHnA

Kputepum oueHnBaHms cchopMUpoOBaHHOCTU KOMNETEHLMI

5 (oTnnyHoO) pEKOMEHAOBaHHON NUTEpaTypon; MoOXeT

rmybokoe 3HaHMe y4ebGHOoro wmarepwuana,
ymeeT CBOOOAHO BbINOMHATL —3agaHus,
npenycMOTPEHHbIE  MPOrPaMMON;  YCBOMUI
OCHOBHYIO 1 3HAaKOM C [JOMOSIHUTENBHOWN

00bACHUTL B3aMMOCBSI3b OCHOBHbIX
MOHATUIA OUCUMMNUHBbI B UX 3HA4YeHUM Ons
nocnegytoLlemn npodeccnoHanbHom
OEeATenbHOCTW; MposiBNsieT  TBOPYECKMe
CNOCOBHOCTU B MOHUMaHUKN, UINOXEHUU U
ncnonb30BaHuM y4ebHoro matepuana.

YcTHoe cobecenoBaHue MucbmeHHas paboTa
O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEE, cucTemaTtmyeckoe 7]

OO6yyvarowmincs  OeMOHCTpUpYeT  MpaBuIlbHOE
NMOHMMaHWE  YCMNOBUSA  3ajayv, BrnageHue
HaBblkaMy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M (QopMyn ANns ee pelleHus. Ymeet
NPUMEHATb  MaTemMaTU4eckuin  annapart  ans
peanvs3auMu nnaHa pelueHust 3agauv U, ecrnu
370 Heobxoammo. lNonyynn npaBunbHbLIN OTBET
N MOXET ero MHTepnpeTnpoBaThb.

O6yyvarowminca nokasbiBaeT [OCTaToyHbIn | OByyalwmincs OeMOHCTpUpYeT [4OCTaTovHoe
YpOBEHb 3HaHWW B Mpedenax OCHOBHOMO | NOHWMMaHWe  YCrnoBus  3ajadn,  BriageHue
y4yebHoro martepmana, 0e3 CyLleCTBEHHbIX | HABbIKaMW €ro aHanmsa, Bblbopa HYXHbIX

4 (xopoLwuo) OLWNGOK BLIMOSHAET MPEAYCMOTPEHHbIE B | 3aKOHOB U hOpPMYyn ANl ee  peLleHus.

nporpaMMe 3aJaHusi; YCBOWI OCHOBHYtO | [lonyckaeT  He3HauuTenbHble  MOrpeLuHOCTU
nuTepartypy, pPEeKOMEHA0BaHHY0 B | MpM npvMeHeHUM MaTemaTudeckoro annapaTa
nporpaMme; cnocobeH 00BACHUTL | AN peanusayuu

nnaHa peweHna 3agadum




B3alMOCBSI3b OCHOBHbIX MOHATWIA
AUCLUNNHBI npu OOMNONHUTENbHbIX
Bompocax npenogaeatens. [onyckaeT He
CYLLECTBEHHbIE MOrPELUHOCTM B OTBETE Ha
3K3amMeHe 7z npu BbINOMHEHWU
9K3aMEeHaLMOHHbIX  3aaHuiA, YyCTpaHsieT
nx 6e3 nomoLLm npenogaBartens.

MonyumMn npaBurbHbLIA OTBET W MOXET €ro
WHTEpPNPeTUpOBaTb.

3 (yROoBNeTBOPUTENBLHO)

O6yuvatowwmiica nokasbiBaeT 3HaHuSA
OCHOBHOro  y4yebHOoro  martepuana B
MUHUMAnNbLHOM 00bemMe, HeobxoauMom
ana pganbHerwen yyebbl; cnpaensietca c
BbIMOMHEHNEM 3agaHuin,
npenyCMOTPEHHbIX nporpamMmMoln,
gonyckasi npu 3ToM 605bLIOe KONMYECTBO
He MNPUHUMNManNbHbIX OLWKNOOK; 3HAKOM C
OCHOBHOW nntepaTypowm,
pekoMeHO0BaHHON nporpamMmMon.
[onyckaeT cCylWecTBEHHbIE MNOrpPeLIHOCTH
B OTBETE Ha 3K3aMeHe U NpW BbINOSIHEHWMN
3K3aMeHaUMOHHbIX 3afdaHui, Ho obnagaet

HEeoOXOAUMbIMW  3HAHUAMMKM  Ons nx
yCTpaHeHus nopg PyKOBOLCTBOM
npenofaeatens. OOyvaloWwuiicss BHUKAET

B CMbICIT YCNOBMS 3adadu, MOHUMaeT
nnaH ee pelleHWsl, OOHAKO, HEe MOXET B
MosHoii mepe c MOMOLLbIO
mMaTeMaTU4YecKoro annaparta peanvsoBaTb
ee pelleHve. 3HaeT  pa3MepHOCTU
M3MYECKMX BEMUYMH, MOXeT caenatb
PUCYHOK UMW  CXeMy,  MOSICHSIOLLYIO
pelleHne 3agaqu.

OO6yyvarominca OeMOHCTpUpyeT [OCTaTovHoe

MoHMMaHWe  ycrnoBusi  3afjauun,  BrajeHue
HaBblkamy €ero aHanusa, BblGopa HYXHbIX
3aKOHOB M opMyn [Ons  ee  peLueHust.
JonyckaeT  He3HauuTesrbHble  MOrPeLIHOCTM

npu NpUMEHEeHUN MaTemaTUyeckoro annapara
ANs  peanv3auuyM nnaHa pelleHus  3agayu
Monyymn npaBubHbLIA OTBET, HO WUCMbITbIBAET
3aTpyaHEHWs C ero MHTepnpeTaumei.

2
(HeyooBneTBOPUTENBHO)

Obyvaowmmnca He wuMeeT [OCTaTOYHOro
YPOBHSI  3HAHWs  OCHOBHOMO  y4ebHOro
mMatepuana, [[OMyCcKaeT MpUHUMNMAanbHbIe
oLmbkm B BbINOMTHEHWM
npeayCMOTPEHHbIX MporpamMmmMon 3agaHun,
He 3HAKOM c copepXaHuem
pekoMeHA0BaHHON nutepatypon, He
MOXeT WCNpaBuUTb AOMNYLUEHHbIE OLUMGKM.
O6yuvatowmiica He MOXeT
npoaHanuaupoBaTb  yCroBuMe  3ajauu,
HaMeTUTb NNaH ee pelleHus, BbibpaTb
dpusmyeckune 3aKOHbI " nroxo
OpUeHTUpyeTCs B PU3nYecKmx
BENUYMHAX, He BrageeT MaTemMaTU4ecknm
annapatom. Kak npaBwno, oueHka "He
yOOBMNEeTBOPUTESbHO" cTaBuTCS
obyyawlmmMesi,  KOTopble  He  MOoryT
NpPOOOIMKNTL OBy4YeHUe unu NpUCTynuTb K
npodeccnoHansHoOW  AeATEenbHOCTU Mo
OKOHYaHuUM By3a 0e3 [JONONHUTENbBHbIX
3aHATUN no COOTBETCTBYHOLLEN
ANCUMNNnHe.

OTcyTtcTBME ofHoro nnm HECKOMbKNX
ob6s3aTenbHbIX  3NIEMEHTOB  3afaHusi, nmbo
MHOrOYMCNEHHbIE TpyOble owwnbku B paborTe,
nnbo rpyoble HapyLleHus npasun
0hOpMIEHNss  WUNU  CPOKOB  MpeacTaBleHust
paboThbl. HecnocobHocTb OTBETUTH Ha
BOMPOCHI MO NUCbMEHHOW paboTe 6e3 nomoLm
npenogaeatens. OOyvaloWwMNca He MOXeT
npoaHanuanpoBaTb ycrnosue 3agauum,
HaMeTUTb MnaH ee pelleHns, BblbpaTb
hu3nYeCKNe 3aKOHbI U MIIOXO OPUEHTUPYETCS B
HU3NYECKNX BENNYMHaX, He Brnageet
MaTeMaTU4YecKMM annapaToMm.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UM UHblEe MaTepuanbl, HeobxoanMble ANA OLEHKU 3HaHUN, YMEeHUR,
HaBbIKOB U (UNK) oNbiTa AEeATENbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHLIX BOMPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Kypc 1

MaTtemaTtnyeckoe MOAENUPOBAHNE SHEPrEeTUYECKNX NoKasaTesnen KOTenbHON.

MaTtemaTnyeckoe MOgeNMPoBaHNe 3KOHOMUYECKMX NoKasaTenen KoTenbHOMN.

MaTtemaTunyeckoe MoaenmpoBaHme akcnyaTayMoHHbIX nokasartenemn KOTeNbHOMN.

Ll,enm N Ha3Ha4YeHne mateMaTtn4eckoro moaennmpoBaHnA B TenJ103HEpPreTuke.

Knaccudukauma matematnyeckmx mogenen. OCHOBHbIE onpeaeneHust.

||~ [WIN]-~

Tpe6OBaHI/I$-I K MaremMmaTtn4eCkmmMm moaenam.




OpaHogakTopHbIE U MHOroakTopHbIE MaTemMaTdeckne mogenu. MNpoBepka MaTteMaTU4YecKkMx Mogenen Ha

7 afeKBaTHOCTb.

8 MeTO,D,bIVOLI,eHKM nokasartenemn 6e30TkasHOCTH QHEepPreTn4ecKknx 00BHEKTOB C MOMOLLbIO MaTeMaTU4ECKMX
moaeneu.

9 MaTtemaTnyeckoe MogenunpoBaHune TeniodHepreTu4eCKnX CUCTemM C NOMOLLIBbHO CTPYKTYPHbIX CXEM.

10 CTaTI/I'-'IevCKI/Ie N AnHaMmun4yeckme matemMatnveckme moaersnu. KpI/ITepI/WI onTmMmn3aumn maTteMmaTny4eckmnx
mogeneu.

11 OTanbl MaTeMaTU4eCcKoro MoAENMPOBaHNS OO BHEKTOB SHEPTETUKN.

12 MaTtemaTunyeckoe MogenupoBaHMe TenodHepreTu4eCKnxX CUCTemM C NOMOLLIbIO MAapPKOBCKUX CUCTEM.

13 MaTtemaTtuyeckoe MOOENMPOBAHNE TENNOIHEPTETUYECKUX CUCTEM C MOMOLLbIO CTPYKTYPHBIX CXEM.
CTpyKTypHasi cXeMa CrOXHbIX TEMNO3IHEPreTUYECKUX CUCTEM C FOPSIYMM PE3EPBUPOBAHNEM.

MaTtemaTuyeckoe MoaenMpoBaHNE TEMMOIHEPTETUYECKUX CUCTEM C NMOMOLLIbIO CTPYKTYPHBIX CXEM.

14
CprKTypHaﬂ CXeMa CJITOXHbIX TenyIo3HepreTn4eCknx CMCTemM C XornogHbIM pe3epBmpoBaHUEM.

15 | OcHOBHble 0COBEHHOCTY MOAENMPOBaHUS O6BEKTOB U CUCTEM TEMMOIHEPTETUKM MPU NMPOEKTUPOBAHMM.

16 MaTtemaTtuyeckme Mogenm TeXHUYECKOro 06CnyxmBaHnsi OGBbEKTOB IHEPTrEeTUKM.

17 MOD,eﬂMpOBaHVIe nokasarenen kayectsa 00bHLEKTOB Tenno3HepreTukn ¢ NOMOLL b ypaBHeHMVI Konmaroposa.

MaTtemaTtuyeckoe mogenvposaHue notpebHoro konudectea UMM anga obecneyeHns ahHEKTUBHOIO

18
PYHKLUMOHNPOBaHNS OO BHEKTOB SHEPreTUKN.

19 MaTtemaTnyeckoe mMmoaenunpoesaHne ona oueHKM HageXHOCTU CITOXKHbIX TEXHUYECKUX CUCTEM.

20 MapkoBckue npouecchl.

5.2.2 TunoBble TeCcTOBbIe 3a4aHUsA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4a4u, KeUCbl)

3apava 1.

Hantn 3akoH pacnpegeneHms CKOpOCTM MO CEYEHUIO KPYriow uunuHapuyeckon Tpybbl paguycom R npu
paBHOMEPHOM [ABMXEHUN HEeCKMMaeMOW XWOKOW cpedbl B NaMvHapHOM pexume. [MpoBecTM KOHKpeTHble pacyeTbl npwu
rpagmneHTe gaeneHus grad P = 1600 lNa/m n koacdpuumneHTe gMHaMmM4ecKon BA3KOCTU Xnakon cpeabl m = 25 mlMa.c

3apava 2.

Mepuoamnyeckas cuna F =Fosinwt HaunHaeT gencTBoBaTb B MOMEHT BpeMeHu t=0 Ha mMaTepuanbHbli TOYEYHbIN
OOBEKT, MOAYMHSAIOLWMIACA YNPYron CBSA3N C TpeHueM, Haxoauslumincs B MoMeHT t=0 B nokoe. OnpegenuTb 3akoH
OBMKeHns obbekTa. MccnepoBaTb Crydan pesoHaHCa M BbIACHUTL MOBeAeHWe Tena, ecnv Ko3auUMEHT TpeHust
CTPEMUTCS K Hynto. BbI30BET NM yBENUYEHME TPEHUS TaKkKe U YBENNYEHNEe paccenBaemMon aHeprum?

5.3 MeToanyeckue matepuansl, onpegensitowMe npoueaypbl OLLleHUBaHUA 3HaHUW, YMEHUW, BNageHun
(HaBbIKOB M (MUNIM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm M Nnopsaaok NMMKBUAALUK akageMn4eckomn
3a40MKEeHHOCTH

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6IYMTO
«[lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUcUmnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.3.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLmMu nNo gUCLUnimnHe

B TeyeHne cemecTpa BbINOMHAOTCA KOHTPOrbHbIE paboThbl;
BO3MOXHOCTb MONb30BaTLCA KanbKynsaTOPOM;
Bpems Ha nogrotoBky oTBeTa Mo 6unety 45 MUHYT.

6. YYEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECMNEYYEHUE OUCLUUNITINHBbI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa
B.M. MecTtpukoB MaTtemaTtunyeckoe http://www.nizrp.nar
MoaennpoBaHue M-Bo obpasoBaHus 1 od.ru/matmod.htm
TEennoTeXHNYeckux 3agad B | Hayku PP, CIOrTyPrl. — 2009

nporpaMMMpyemblx  cpegax Cne.: CrnerTypn
[TekcT]: yuebHoe nocobue




AsepueHkoB, B. W.,[OcHoBbl  MaTemaTMyeckoro BpsaHck: BpsHckuit http://www.iprbooks

denopos, B. M., | mogenupoBaHus rocyapCTBEHHbIN 2012 hop.ru/7003.html
Xendeu, M. . TEXHUYECKMUX CUCTEM TEXHUYECKUN
yHUBEpCUTET
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
KyauHos, n. B., | TeopeTnyeckume OCHOBbI http://www.iprbooks
CredbaHtok, E. B. TennoTexHukn.  Yacte |l Camapa: Camapckmii hop.ru/22627 .htmi
Miﬁﬁ%ggggﬁe npoueccos rocynabCTBeHHblﬁ
reoposomoctn 8| Goomeonan |
OrPAXAIOLLIVIX yHuBepcuteT, 36C ACB
KOHCTPYKLMSAX
Jlawkos, B. L. MaTtemaTtuyeckoe TamboB: TamOoBCKui http://www.iprbooks
mopaenuposaHue 7 rocyapCTBEHHbIN 2012 hop.ru/64111.html
anropuTMmnsaums 3agad TEXHUYECKUN
TENMO3HEPreTUKN yHuBepcuteT, 36C ACB

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPaBOYHbIX CUCTEM

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

2. 3nekTpoHHaa 6ubnuoteka BLUTSO CIB MNYMNTAH [SnekTtpoHHbIA pecypc]. URL: http://nizrp.narod.ru

3. Bbasa paHHbIX OonbliONM TexHudeckon 6mbnuoTekn "Canmt TennoTexHuka" [SNeKTpPOHHbI pecypc].
URL:http://teplokot.ru/

6.3 NepevyeHb NULEH3UOHHOIo 1 CBOGOAHO pacnpoCTpaHAeMOoro NporpamMMHoOro obecne4yeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepranbHO-TEXHMYECKON 6a3bl, HeoGXoaAnMoN Ans ocyLlecTBeHns obpasoBaTenbLHOro
npouecca no gucumnnnuHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekynoHHasa ¥ A pyA 4 P A
ayautopus

CneuuanusnpoBaHHas mebernb, Jocka
YyebHasi aygutopus




