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obpasoBaTenbHbIM CTaHAApTOM Bbicllero obpasoBaHus no HanpaeneHuio noprotoBkn 13.04.01 TenmnosHepreTvka wu
TENNOTEXHUKA, YTBEPXKAEHHBIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 146

CocraButens (n):

[oKTOp TeXHUYECKNX HayK, npodeccop Kasakos B.I".
OT Kadbenpbl cocTaBuTENS: CwmopoguH C.H.
3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.

3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Llenb AMCUMNIIMHBI: - 03HAaKOMWUTb 0BYYaloLMXCA C OCHOBHBIMI MEeToAaMu TEOPUN MO3HaHWS
- 03HAKOMWTb OBYYalOLUXCHA C OCHOBHBLIMW METOAAMU TEOPUW MITAHMPOBAHNS 3KCMNEPUMEHTA;
- 03HAKOMUTL OByyYaloLWUXCH MeToaMKaMu pacyéta Tenno3HEPreTUYECKUX U TEMNOOTEXHONOMYECKUX YCTaHOBOK.

1.2 3agaum AMCLUNIUHBI:

. MpoaeMoHCTpUpoBaTb OCOGEHHOCTV MOMCKA ONTUMAsbHBIX PeLleHWin B 06acTu TensosHepreTuky,
TENNOTEXHVKN W TEMNOTEXHOMNOMMIA
. MpoaeMoHCTpUpoBaTb  OCOBGEHHOCTM  MPOLECCOB M YCTAHOBOK  TEMOSHEepPreTMYeckoro U

TENNOTEXHONMOMMYECKOTO Ha3Ha4YeHWsl Ha OCHOBE WMEIOLEerocs OTEYECTBEHHOrO M 3apybexHOro TeopeTUYecKoro U
NMpakTU4YECKOro onbiTa;

. PaccMoTpeTb NpUHUMMNBI  METOAMK pacdéTa TEennoSHEpPreTUYECKUX W  TenriooTeXHOMOrMYecKmX
YCTaHOBOK.

1.3 TpeboBaHMA K npegBapuUTeNbHOW NOArOTOBKE OOy4alroLerocs:

MpeaBaputenbHas NoaroToBka npegnonaraeT co3gaHve OCHOBbl AN (POPMMPOBaHUSA KOMMETEHUMI, YKa3aHHbIX
B M. 2, NPY U3Y4YEHUN OUCUUNIINH;
OucunnnuHa 6asupyeTcsa Ha koMmneTeHumaX, COOPMUPOBaHHbIX HA NpeablayLemM YpoBHE 0Opa3oBaHus

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6eH chopmynupoBaTh Lefnuv U 3agavm uccneaoBaHusi, BbIABNATbL NPUOPUTETLI peLleHus 3aad,
BbIOUPaTb KPUTEPUUN OLIEHKU

3HaTb: nocrnefoBaTeNlbHOCTb BbIMOMHEHUST M OCOBEHHOCTWM CTaguiA, 3TanoB MPUKMadHbIX HayYHbIX WCCNEAoBaHWi;
meToabl 06paboTkn U hopMbl NPEACTaBNEHUs] Pe3ynbTaToB HAOMIOAEHWA U SKCMIEPUMEHTOB; METOAb! MMaHWPOBaHWUS U
NnpoBefeHNss 3KCNepuMeHTa; MeToAbl aHanu3a peaynbTaToB HaGMNiogeHWn U 3KCrepumeHTa, B TOM 4ucrie MeToAbl
MaTemaTU4Yeckol CTaTUCTUKKM; NpaBuna 0OopMIIEHUsI pe3ynbTaToB HayYHbIX UCCNeaoBaHuM

YmeTb: nnaHMpoBaTb N NPOBOAUTb 3KCMEPUMEHT, MPUMEHATb MeTOAbl MaTeEMaTU4YECKOro niaHnpoBaHUA 3SKCNepuMeHTa

BnapeTb: HaBbikamu Bbl60pa N CO30aHNA KputepumeB OLUEHKU nccneaoBaHumn

OlNK-2: Cnoco6eH NpUMeHATb COBpeMeHHble MeToAbl UCCIieA0BaHUA, OL,eHUBaTb U NpeacTaBnATb
pe3ynbTaTthl BbINOMIHEHHOW PaboThl

3HaTb: MeTogbl 06paboTkM U opMbl NpPeACTaBneHWUs pes3ynbTaToB HabMAeHWA U 3KCMEepUMEHTOB; MeTobl
MMNaHNPOBaHNUA W MPOBEAEHUA SKCMEepUMEHTa; MEeTOAbl aHanu3a pesynbTaToB HabGniofgeHWin U SKCTiepuMeHTa, B TOM
yncre meTodbl MaremMaTUYeckon CTaTUCTMKK; NpaBuia oOPMIIEHNsI pes3ynbTaToB HayYHbIX UCCreaoBaHui

YMmeTb: o6pabaTtbiBaTb pesynbTaTbl 9KCMEpMMEHTa C MPUMEHEHMEM METOdOB MaTemMaTU4ecKoW  CTaTUCTUKU;
aHanM3MpoBaTb pesysbTaTtbl SKCNEPUMEHTA C NPUMEHEHMEM METOA0B MaTeMaTUYECKON CTaTUCTVKM

BnapeTb: HaBbikamu npeacraelieHNa pe3ysibTatoB BbIMONTHEHHOWN pa6OTbI




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHOBAaL. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 5o CP
9 S og dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUN 2 Sm| Jek Mp. (4achbl) .
82 3aHATUN KOHTpOIs
= (vacel) | (4acbl)

Pasnen 1. MeTtoaonorus Hay4HOro
nccneaoBaHus
Tema 1. OcCHOBHblE MNOMOXEHUA Teopuun
Nno3HaHma.  OMMMpUYEcCKoe  nccrnegoBave.
TeopeTuyeckoe nccnepnoBaHue
Amnupuyeckoe " TeopeTnyeckoe
uccriegoBanne. HaTypHble M MogernbHble 4 6.75 "
akcnepumeHTbl. CTyneHn 1 ypoBHM Hay4yHOro ’
nccrneaoBaHus
Tema 2. MeToabl 3MMUPUYECKOro

nccnenoBaHus. HabniogeHwue, namepeHume,
OKCNEPUMEHT. Bblpa)KeHI/I‘il ana  nepexoaa
KOAnpoBaHHOIo 3Ha4YeHnd KoopauHat B 4 2 8 mn
HaTypalibHbl€ BEJIMYUHDbI U 06paTHO.

Tema 3. MeToabl TeopeTnYecKkoro
nccnegoBaHus. Mpoeanusauums,, 0,03,C
dhopmanumsaums, NpuHATHE rmnoTessbl, 1

co3faHue Teopuu.. MVpges, NpuHLUMM, 3aKOH.
LleneBas dyHKUMSA, BbIOOp BapbUpyeMbIX
nepeMeHHbIX, nna 3KcnepuMeHTa. 6 2 10 nn
MoctaHoBKa 3agad uccriegoBaHuid. Bbibop
KpuUTEpUEB ONTUMUIALINN.

Tema 4. AHanm3z u cuHTes. WNHOoykuma wu
aenykumsa.  AHanormss u“ MogenupoBaHue.
dunsnyeckne ©n MaremaTMyeckme MOAEnW.

A6cTparMposaHme. OCHOBHbIe aTansbl
Hay4HOro “ccneaoBaHms. AHanus
COBPEMEHHOIO COCTOAIHNS
paccmatpmBaeMon npobnemsl. BbinonHeHue 8 3 2 AC
NoCTaBMeHHbIX 3afay Ha OCHOBEe aHanuaa
npo6nemsi Ananus MOMYyYeHHbIX

pe3yrnbTaToB 1 UX ochopMrieHne

Pasnen 2. OueHka norpeLuHocTemn
pe3ynbTaToB 3KCNEepPUMEHTa 0,C




Tema 5. OCHOBHblE TMOHATUS  Teopwun

MOrpeLIHOCTEN. Owunbkm N3MEepPEHNIA:
CuctemaTtuyeckne, criyyvaviHble, MNpPOMaxMm.
Knaccudmkauus OLLNBOK.

SKcnepwmeHTaanaﬂ OuUeHKa XapakKTepUcCTuk
cpencts n3mMepeHnd. OueHka BINMUAHNA
TeXHOJIorm4eckoro npouecca Ha cpeacrtea
n3mMepeHunA

Tema 6. AbconoTHad W OTHOcUTenbHas
norpewHocTe. MaTemaTnyeckoe BblpaxeHue
norpewHocten. oHatua o6 abconTHOM K
OTHOCUTENBHOW MOrpPeLHoCTU. 3aBUCUMOCTb
3Ha4YeHns OLINOKN OT ee BENUYMHbI

10

nn

Tema 7. CucrematMyeckme  BENUYMHDI
oLInBoK HabnoaeHUN. McTouYHMKN
cucTemaTmyeckmx owmnobok. Myt BbisBNEHUsI
cUcTeEMaTMYECKNX OLIMOOK. BeeneHue
rnonpaBoK, npefenbHas cucTemMaTuyeckas
MOrpeLuHoCTb

10

nn

Wtoro B cemecTpe (Ha kypce ans 3A0)

10

AC

KoHcynbTauumn n npomexyToyvHas
attectaums (3ader)

56,75

Pasgen 3. Teopus
3KCnepumeHTa

nnaHnpoBsaHuA

Tema 8. OCHOBHblE MOHATUSI U OMpeaeneHus
Teopum nnaHNpoBaHNs 3KCNepuMeHTa.
LleneBasa dyHKUMA, BblBOp BapbuUpyeMmbix
nepemeHHblX, nnaH akcnepumeHTa. OCHOBbI
Teopum NOCTPOEHMS AMNUPUYECKMX
3aBUCUMOCTEN no  9KCNepuMeHTanbHbIM
OaHHbIM

Tema 9. MeTtog [lMnakeTtta-bepmana. [MnaHbl
lMnaketTta-bepmaHa. HasHayeHne  nnaHa
MnakeTtTa-bepmana. [locTpoeHne maTpuLbl
nnaHWpoBaHust akcnepumeHTa [lpoBeaeHue
onbITOB " obpaboTka pes3ynbTaToB.
MeTtoguka obpaboTku pesynbtaTtoB. Bbibop
BapbMpyeMbIX NepeMEeHHbIX. 3Ha4YuMble U He
3Hauumble pakTopbl. BBegeHne QUKTUBHLIX
dakTopoB .Onpepenexve 3HAYUMBbIX
napameTpoB

nn

AC

no,p,C




Tema 10. [locnegoBaTtenbHbIA  CUMMNEKC
MeTogd. 3agauun, ANns KOTOPbIX MPUMEHSIETCS
cUMnIieKkc-meToa. Cumnnekc-meTtoa ansa

onTmMmnsaummn napameTpoB B
NPOMbILLNIEHHOM SKCNepumMeHTe.
I'IOCTpoeHme nnaHa JKCNnepumeHTa.

AnropuTM  No  MOWUCKY onTUMAarbHOro
peweHus.  OnpegeneHve  ONTUMarnbHbIX
napameTpoB Ans  npuMepa  0o6paGoTku
MeTaroB pe3aHuem

Tema 11. Metoan Bokca-YuncoHa. 3apgaun B
KOTOpbIX  ucnonb3yetca metod. Metog

3KCMepUMeHTarbHO onTUMU3aLIMN.
AnropuTtm NOCTPOEHNS maTpuupbl
nrnaHMpoBaHUs 3KCMepuUMeHTa n

HaxoXOeHuss aKkcTpeMyma no metogy bokca-
Yuncona.

nn

Tema 12. PotatabenbHble LeHTpanbHble
KOMMO3ULIMOHHbLIE  NnaHbl. 3agadyn, Ans
KOTOpbIX npuUMeHseTca poTatabernbHbie
LeHTparnbHble KOMMO3ULIMOHHbIE nnaHsbl
MocTpoeHune nnaHa 3KcnepuMeHTa "
peanusauus nnaHa. MeTognka 06paboTku
3KCMEePUMEHTArbHbIX AaHHbIX C MONy4YeHueM
KBagpaTU4HOro nonuHoma. lMccnepgoBaHus
Ha MaTemaTU4eckon MOAenn  BIIUSIHUS
OTAENbHbIX MapaMeTpoB Ha YHKUMIO Lenu.
MocTpoeHmne rpadmkos.

AC

Pazgen 4. Cpeacrtea namepeHun

AC

Tema 13. MamepeHne  Temnepatypbl.
TepmomeTpbl pacLumpeHus,
TEPMO3neKTpuyeckune TepMOMETpbI
COMPOTMBMEHNS,  NUPOMETPbl  U3MNYyYeHMs.
JdaTunkn n BTopryHble Npubops.

Tema 14. WamepeHune pasnenus. Bwuabl
cpeactB mamepeHus. XKUakocTHble npubopsl

ans n3MepeHns JaBneHus.
HedopmaumoHHble npunbopbl ans
n3MepeHns [aBneHus. BakyomeTpebl.

MeToguka n3mMmepeHuna naeneHna n Bakyyma.

nn

Tema 15. NamepeHne ypOBHEN XUOKOCTEN.
YKkasatenbHble CTekna, rapocratmdeckue
YPOBHEMEPSDI, PaANOaKTMBHbIE YPOBHEMEPHI.

nn

nn

o,C




Tema 16. amepeHne pacxoga u Konm4yecTsa

BellecTBa. Xummndeckue aHanu3artopbl.
Pacxogomep ¢ cyxawowum YCTPOWCTBOM.
Cyxatowiee YyCTPOMNCTBO B dopme
anadparmbl.  Cyxarollee  yCTPOWCTBO B
dopme  conna  [lasans. CueTumKu. 1 2
Xpomarorpadbl, dpusnyeckue

ra3oaHanmn3aTtopbl 1 MacC-CNneKTOMEeTpPbI.

nn

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 17 2
KoHcynbTaumm 1 npoMexxyTovHas 25 335

aTtTecTaums (Ok3ameH, Kypcosas paboTta) ! ’
Bcero koHTakTHasa pa6ora u CP no 8775 92 25

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3apaum KypcoBon paboThbl (NpoekTa): - pa3paboTka 1 COBEpPLUEHCTBOBaAHWE METOLOB ONTUMU3aLnm
TENnoBbIX NPOLECCOB B TEMMOTEXHOOMMYECKUX YCTaHOBKAX
- MOWNCK TEXHUYECKUX PEeLLUEHNI, MO3BONSALNX CHU3UTb 3HepronoTpebneHme B TENNOTEXHONOMMYECKUX

yCcTaHoBKax

4.2 TemaTuka KypcoBon paboTbl (MpoeKTa): onTMmMmnsaums napaMeTpoB TEMNNOTEXHOSOMMYECKUX YCTAHOBOK (MO

BapuaHTam)

4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPeACTaBNEeHNI0 pe3yNbTaToOB KypCcOBOW paboTbl (MpoekTa):

PaboTta BbinonHsAeTCA MHAMBMAYaNbHO C UCMOMb30BaHNMEM OCHOBHOW W AONOMHUTENbHOW y4ebHon nuTepaTypbl B
COOTBETCTBUM C UHAMBMAYaANbHBIM 3a4aHUEM.

KypcoBas paboTta BknovaeT cnegylowme pasgernbi:

1. MeToguka u npoBefeHNe MCCnenoBaHUs: (POPMUPOBaAHNE KPUTEPUS ONTUMANbHOCTU, MaTpuLa nnaHMpoBaHUs
3KCNepuMeHTa, nuccnefoBaHne PerpeccnBHONO ypaBHEHUS

2. Tennoson pacyeT BbIGpaHHOro 06opyaoBaHUS

3. OnpeaeneHve onTuMarnbHbIX NapamMeTpoB paboTbl 000pyaoBaHNS

4. BbiBOAObI

5. MNepeyeHb Ucnonb3lyemon nuTepaTypsl.

PacueTbl BbinonHawTca B nporpamme Microsoft Excel.

5. ®OHJ, OLIEHO4HbIX CPELCTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarenen, KpUTepPUEeB U CUCTEMbI OLIEHUBAHUA pe3yNbTaToOB 06y4eHUs
5.1.1 MNoka3aTenn oueHUBaHUA

Kog
KOMMNeTeHLMmn

MNokasaTenu oueHnBaHus pe3ynbTaTtoB o6yL|eva

HanmeHoBaHne oueHOYHOro
cpeacTea

OnK-1

[eMoHCTpUpyeT 3HaHMS OCHOB MMaHWPOBAHWUSI SKCMEPUMEHTA, Teopuu
owmnbok, NnpnbopoB, NCNONb3YEMbIX B SKCEPUMEHTE.

CnocobeH cnnaHupoBaTb 3KCMEPUMEHT, MPOBECTU 3KCMEPUMEHT MO
nnavy, cgopMynupoBaTb (QYHKUMIO UEenW, HaWTu C  MNOMOLbO
N3MEHeHNs PYHKLUM Lienn ee SKCTPEMArbHOE 3HaYeHME.
OeMoHcTpupyeT BrnageHue MeToaamm npoBeaeHns
3KCMepuMeHTarnbHbIX UCCNEeAOoBaHUM U MeTogamu obpaboTkM OaHHbIX
Nony4YeHHbIX B pe3ynbTaTe UCCNeaoBaHUin.

Bonpochl
cobeceoBaHust
MpakTnko-
OPUEHTUPOBAHHHbIE
3agaHug

YCTHOIO

OrllK-2

OpueHTMpyeTCa B  OCHOBHbIX pasfenax Teopuu MraHWpPOBaHWA
aKkcnepumeHTa, B TOM uucne Metogdax [lnaketta bBepmaHna,
nocrnefoBaTenbHOM CUMMIEKC MeTofe, 3HaeT MpUHLMM NOCTPOEHUS
LUeHTpanbHoro potatabenbHOro  KOMMO3WLMOHHOIO MfaHa, MeToda
KPYTOro BOCXOXOEHUS U Op.

CnocobeH

- cchopMynmpoBaThb (PYHKUMIO Lenu;

- CNNaHUpOBaTb 3KCNEPUMEHT;

- 0bpaboTaTb pe3ynbTaThl 3KCNEPUMEHTA;

- MOMyYuMTb PErPECCUOHHOE YpaBHEHWE, OMUCbIBAaKOLEE pe3ynbTaThl
3KCMNEPUMEHTA;

- U3MepsiTb OCHOBHble MNapaMeTpbl O0beKkTa C MOMOLLbH TUMOBbLIX
n3MepuTenbHbIX NPUGOPOB, OLLEHNBATL MOrPELLHOCTU U3MEPEHWIA.

Bonpochl
cobecenoBaHust
TecToBble 3a0aHMA
KypcoBas paboTa

YCTHOTO




[leMoHCTpupyeT BnageHue:

TenNOoTEXHUYECKUX SKCNEePUMEHTOB,

n onpegeneHna agekBatHOCTU Moagenu.

uenu;

- HaBblkKaMW TMpPUMEeHEeHUA nonyquHon VIH(bOpMaLI,I/IVI npn nocTaHOBKe

— HaBblKaMV OMNpeaeneHns aKCTpeMyMa LieneBo PyHKLUK;
- HaBblkamy onpeferneHnss MorpeLlHOCT! Pe3ynbTaToB SKCMepUMeHTa

Tawke NO  MOMyYEHHOMY  PErpeccUoHHOMY
npoaHanMavpoBaTb BIUAHWE OTAENbHbLIX MNapamMeTPoB Ha DYHKUMIO

YpaBHEHUIO  MOXeET

5.1.2 Cuctema u KpuTEepUn OLLEHMBaHUSA

LLikana oueHnBaHuA

KpuTtepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobeceoBaHue

MucbmeHHasn paboTa

5 (0TAMYHO)

npegmerta. YmeHve

npakTnyecknx 3agad

MonHbIR, ncYepnbiBalOWNA  OTBET,
OEMOHCTpUpYOLWMI  rybokoe noHMMaHue

TeopeTnvyeckme 3HaHuAa Onsa

KauectBO  MCMONMHEHMA  BCeX  3NeMeHTOB
3a0aHNss  MOJTHOCTbKD  COOTBETCTBYET  BCEM
npeabsBNAemMbiM TpeboBaHuAM.
OpurnHanbHbI noaxon K peLleHnto
NMoCTaBNEHHON 3ada4n.

OteeT CTaHOapTHbIN,
Ka4yeCTBEHHbIN, OCHOBaH
4 (xopoLuo)

0653aTeNbHbIX UCTOYHUKAX WHOPMaLUN.
MpucyTcTBYOT Hebonblwme npobenbl
3HAHUSAX UMW HECYLLIECTBEHHbIE OLUNGKM.

Pabota BbinmonHeHa B COOTBETCTBMU  C
3apaHuem. Nmetotcs oTAenbHble
HECYLLECTBEHHbIE OLIMOKM WM OTCTYNIEHNS
OT NpaBun oopMIIeHUs: paboThbl

3 (yooBneTBOpUTENbHO)

OTtBeT  Henonubii.  [llpwn
CYLLHOCTH npegmeTa

BaXXHbIX TEPMNHOB

NOHNMaHUN

MPUCYTCTBYIOT  CYLLECTBEHHbIE
unn npobenbl B 3HaHWAX Ccpasy
HECKOSbKMM TemMaM, He3HaHue (nmyTaHuua)

3agaHne  BLINOMHEHO  MOMHOCTbIO, HO €
MHOIOYMCIIEHHBIMU CYLLIECTBEHHbIMU
owmnbkamu. [pu 3TOM HapylleHbl npaBuna
0opOpMIEHNss  MNN  CPOKU  MpeAcTaBneHUs
paboThbl.

nomMoLiun 9K3aMeHaTopa.

BaXHbIX 3N1eMeHTOoB

HecnocobHocTe oTBETUTL Ha Bonpoc 6e3

3HAYMTENbHOW  YacTM  MpPUHUMNUAanbHO
ONCUUMIIUHBI.
2 MHorouncneHHble rpybble owmnbku.

(HeynosneTBopuTensbHo) | [lonbiTka  cnucbiBaHUS,  UCMOMb30BaHUSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
WM  MONb30BaHWS MOACKA3KOW  ApYroro

OTtcyTtcTBUE OAHOro unm HECKOMbKUX
oba3aTenbHbIX 3NeMeHTOB  3agaHus, nunbo
MHOrOYMCNEHHbIE TpyOble owwnbku B paborte,
nnbo rpyboe HapyLLeHue npasun
0POPMIIEHUA WU CPOKOB  NpeacTaBneHus
paboThbl.

MpencraBneHve Jyxom paboTbl, nnaruar,

yenoseka (BHE 3aBMCMMOCTH nnbo oTkas OT NpeacTaBneHns paboTbl.
YCMNELLUHOCTU TaKoW NOMbITKW).
o BbinonHeHHoe 3agaHue MOJTHOCTBIO
Bonee 50 % BepHbIX
COOTBETCTBYET BCEM npeabsaBnsemMbiM
3auTeHo MaKCMMarbHOE KONMMYeCTBO BOMPOCOB 3a o
TpeboBaHMAM.OpUrMHanbHbIn nogxon K
3 MVH B UTOrOBOM KOMMbIOTEPHOM TECTE o
pEeLLEHMIO MOCTaBEHHON 3afauun.
OTcyTtcTBME ofHoro nunm HECKOMbKNX
MeHee 50 % BepHbIX ob6sa3aTenbHbIX 3MeMeHToB 3agaHus,
He 3auTeHo MaKCMMarnbHOe KONMMYEeCTBO BOMPOCOB 3@ | MHOrOYMCNEHHbIE pyOble owunbkn B paboTe,
3 MVH B UTOrOBOM KOMMbIOTEPHOM TECTE nm6o rpy6oe HapyLueHne npasun
odopmIieHns

5.2 TunoBble KOHTPONbHbIE 3a4aHUsA UNN UHble MaTepuanbl, HeobxoAuMbIe AN OLeHKU 3HaHUN, YMEeHUN,
HaBbIKOB U (UNK) oNbiTa AEeATENbHOCTU
5.2.1 lNMepeyeHb KOHTPOSIbHLIX BOMPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Cemectp 1

MpuHuKMn noctpoeHus nnaHa MNnaketra — bepmana. PacyeT adhhekToB oTAENbHbLIX (PaKkTOPOB.

MeToa nnaHMpOoBaHNs KCNEePUMEHTaNbHOW ONTUMK3aLMK (MocnegoBaTenbHbIn cuMnnekc metogd —[MCM).

KpuTepun gocTmkeHust ontuMmyma

nOCTpOEHVIe CMMJIeKC nraHa.

Hepoctatkn n npeumyectsa NCM

MeTopg 3KcnepmmeHTaan0|7| onTmMmn3aumnm

MoluaroBas onTMMmU3aLmsa napameTpoB no meToay Bokca-YuncoHa

O|IN[O[O A WIN]|—

PoTtatabenbHbIn KOMNO3UMLNOHHBLIN nNnaH (PKIT).




9 Matpuua nnaHa akcnepumeHTa PKI1.

10 MocTtpoeHune nnaHa PKI1

11 AKTyaJ'IbHOCTb noaxoaos U cpenctea Anda NOCTaHOBKU TEMJTOTEXHUYECKUX 3KCNEePUMEHTOB. Onpe,u,eneHme
TexXHomnornm TennoThbl.

12 Llenb noctaHOBKM aKcnepuMeHTa. Teopnsa No3HaHus.

13 MeToabl Hay4HOro nccnegoBaHuS.

14 CTtyneHn npoliecca no3HaHusl.

15 YPOBHM Hay4HOro nccneoBaHus.

16 Tpu rpynnbl obLeHayYHbIX METOAOB UCCNEAOBaHUS.

17 MeToabl aMNMPUYECKOro nccnegoBaHns.

18 I'Ipemmyu.l,eCTBa N HegOoCTaTKN SKCNepuMeHTarlbHOro ndyvyeHusa obbekTa.

19 Buabl akCcnepuMeHToB.

20 Cnocobbl 06paboTkM pe3ynbTaToB 3KCNEPMMEHTANbHbIX AaHHbIX.

21 Tpu aTana Hay4HOro uccrnefoBaHus.

22 HasHauyeHne meToda nnaHnpoBaHus akcnepuMeHTa MNnaketta — bepmana.

Cemectp 2

23 OCHOBHbIE NOHATMSA TEOPMM NOrPELLHOCTEMN.

24 AGcontoTHasa N OTHOCKTENbHAsA NOrPELLIHOCTb

25 CucremaTnyeckme BeNMYUHbI OLLMOOK HabtOAEHUA.

26 MpepenbHasa cuctemaTndeckasi MOrpeLlHoCTb.

27 OcCHOBHbIE yCnoBWst NPOBEAEHUSA 3KCNepUMeEHTa

28 dopMmynbl nepexofa oT KOAMPOBAHHbLIX 3HAYEHUI B HaTyparbHble 1 06paTHO.

29 MeToauka npoBeaeHus onbITOB U 06paboTka pe3ynbTaToB.

30 M3mepeHue TemnepaTypsbl.

31 M3mepeHue gaBneHus.

32 M3mepeHue ypoBHS KUOKOCTEN.

33 M3mepeHune pacxoga u KonmyecTBa BeLLECTBa.

34 XnMmunyeckme aHanmsaTopsl.

35 MeToanka nsmepeHus gaeneHns 1 Bakyyma.

36 Xpomartorpadsbl, ranyeckme rasoaHanmsaTopbl U Macc-CnekKToMeTpbI.

37 Beeaenune nonpaeokK, npenerbHada cucteMmaTnyeckasd norpeLllHoCTb.

38 OueHka BnMSHUS TEXHONOMMYeCKoro npotecca Ha cpeacTtea N3MepeHua

39 3KCI'IepVIMeHTaJ'IbHaF| OLEeHKa XapaKTepucTtuk cpeacrtB namepeHus.

40 Knaccudukaums owmnbok

41 HedopmaumoHHble npubopbl ANsS N3MEPEHUSA AaBMeHUs

42 Pacxogomepbl € cyxaroLwmmm yCTponcTBamm

5.2.2 TunoBble TeCTOBbIE 3a4aHUsA

1. Kakve aTanbl Hay4yHOro NNaHUpPOBaHUS BbIAENSATCA NP NPOBEAEHUN UCCNef0BaHNA?

A) MNnaHvpoBaHWe, NpoBeaeHNe SKCNepUMeHTa, (hoOpMynnpoBaHNe BbIBOLOB

B) lMnaHupoBaHue, 3aknagka 9SKCMEPUMEHTA, HAKOMMEHWE MNEepPBUYHbLIX OAHHbLIX, MaTeMaTUYECKUA aHanua C
nocneayowmm opmynMpoBaHMEM BbIBOAOB 1 NMPEASIOKEHNA NPON3BOACTBY™

B) MNMpoBeneHne ncenenosaHun, matematudeckas obpaboTka Nony4YeHHbIX AaHHbIX

2. ABconioTHoe 3HaHWe XapaKTepuayeTcsi McHeprnbiBaloLMM BOCTpoun3BeeHneM 0B06LLIEHHbIX NpeacTaBrneHun
06 obbekTe, obecneumnBaroLLee

A) abcontoTHoe coBnageHne obpasa ¢ 06beKToM™®

B) yooenetBoputensHoe coBnageHne obpasa ¢ 06bEKTOM

B) nogobue obvekta 1 ero mogenu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3aAaHus (3agayu, Kenchbl)

1. KoHueHTpauus yepHoro wenoka : 10% a.c.B.;

KoHLeHTpauusa 4YepHoro Lenoka Ha HynesoMm yposHe: 15% a.c.B.

LLlar BapbMpoBaHUs NO KOHUEHTpaLMK YepHoro Lienoka: 5%

OnpenenuTb KOHLEHTPALMIO YEPHOTO LLIENOKa B KOOUPOBAHHbIX KOOPAMHATAX.

2. N3mepeHHas BennumHa Tennosoro notoka: 500 k[x/c;
MorpewHocTb nameperus: 20,53 k[hx/c.
BbluncnnTb OTHOCMTENBHYIO MOrPELLHOCTb U MPaBUITBHO 3anucaTh pe3ynbTaThl U3MEPEHUSI.




5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas

+

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

3aueT: Ha NnoAroToBkKy yCTHOIo otBeTa U BbINOJIHEHME KOMMbIOTEPHOIo TeCTa OTBOAUTCA 20 MUHYT
3k3amMeH: Ha BbINOMHEHUE NPakTUKO-OPNEHTUPOBAHHOIO 3adaHnA W NOAroToBKY YCTHOIO OTBeTa OTBOAUTCA 30

MUHYT

NHas

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

M3paTenbCcTBO

| log nspaHus |

Ccbinka

6.1.1 OcHoBHas y4yeOHasa nutepartypa

B. I. Kasakos, T[1.B.|lMnaHnpoBaHune M-BO HaVKM 1 BbICLLERO http://nizrp.narod.ru/
JlykaHuH, E.H. [ akcnepumeHTanbHbIX 06 a30gaHMﬂ P C.- metod/kpte/1637418
NpomoBa nccnenoBaHui Ml n P 6 R, 020.pdf
cTtatuctudeckas obpaboTka €Tepd. roc. yH-T NPoM.
AaHHbIX. OCHOBbI  Hay4HbIX gzéionuﬁimﬁetﬁgﬁzr::’m 2021
uccrnenoBaHui B o
. JHEepreTukn. — 2-e u3g.,
rennoswepreTe:  yueGroe | AOM-: - CaHKT-TeTepGypr
Hocobue BWTS CMerymnTa
B.I. KasakoB, [1.B.|3kcepretnyeckue MeToabl http://www.nizrp.nar
JlyKaHuH, 0O.C. | oueHku aphekTMBHOCTH M-Bo obpasoBaHus n od.ru/metod/kpte/2.p
CmupHoBa TennoTexXHONOrM4YecKnx Haykun P®, CM6ITYPI. — 2013 df
ycTaHoBOK [TekcT]: y4yebHoe Cne.: CrerTypr
nocobvie
Carpees, [1. U. OcHoBbl Hay4HbIX KasaHb: Ka3zaHckuin http://www.iprbooks
uccrenoBaHun, HaLMOHamnbHbIN hop.ru/79455.html
OopraHusauusa u nccrnegoBaTenbCKUi 2016
nnaHupoBaHue TEXHOMNOrM4YeCcKni
3KCnepuMeHTa YHUBEPCUTET
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Wknsapoea, E. U. O6paboTka pesynbTaToB Mockea: MockoBckasi http://www.iprbooks
MHOFOKpPaTHbIX  M3MEPEHUN. rocyaapcTBeHHas 2011 hop.ru/46288.html
Kputepumn MNCKIOYEHNS akagemMmns BOAHOro
rpybbix norpeLuHocTewn TpaHcnopTa
HoporaHoB, B. A, [KomnbtoTepHass  obpaboTka Benropon;: http://www.iprbooks
HoporaHos, E. A, |4aHHbIX Benropoackuii hop.ru/80419.html
Onuwyk, B. W. rocyapCTBeHHbIN 2017
TEXHOMNOrM4YeCcKni
yHuBepcutet um. B.I.
LLyxosa, O96C ACB

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX 1 UH(HOPMALMOHHO-CNPAaBOYHbLIX CUCTEM

OnekTpoHHO-0MbnmnoTteyvHasa cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbIN pecypc]. URL: https://allgosts.ru/

6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15




6.4 OnucaHune MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAMMOWN AN ocyLeCcTBNeHUs obpa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

KomnbloTepHbIN Knacc

MynbTuMeauiiHoe 06opyAoBaHME, KOMMbIOTEpHAasi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm «WMHTepHeT» ©  obecneyeHnem [ocTyna B SMEKTPOHHYID  MH(OPMAaLMOHHO-
obpa3zoBaTeribHyto cpeay

YyebHasn ayguTtopus

MynbTrmeauinHoe obopyaosaHue, cneuuanuanpoaHHas mebenbs, focka




