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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~ MHHoBaLl.
HanmeHoBaHMe 1 cogepaHue pasgenos, 5o CP
TEM U YYEOHbIX 3aHATUN % é?, INek. Mp. (4achbl) gggiﬁ;‘
OZ | (yacsl) | (4ack)
Pasnen 1. MeTtoaonorus Hay4HOro
nccneaoBaHus
Tema 1. OcCHOBHblE MNOMOXEHUA Teopuun
Nno3HaHma.  OMMMpUYEcCKoe  nccrnegoBave.
TeopeTuyeckoe nccnepnoBaHue
Amnupuyeckoe " TeopeTnyeckoe
uccriegoBanne. HaTypHble M MogernbHble 1 8 "
akcnepumeHTbl. CTyneHn 1 ypoBHM Hay4yHOro
nccrneaoBaHus
Tema 2. MeToabl 3MMUPUYECKOro

nccnenoBaHus. HabniogeHwue, namepeHume,
OKCNEPUMEHT. Bblpa)KeHI/I‘il ana  nepexoaa
KOAnpoBaHHOIo 3Ha4YeHnd KoopauHat B 1 1 8 mn
HaTypalibHbl€ BEJIMYUHDbI U 06paTHO.

Tema 3. MeToabl TeopeTnYecKkoro
nccnegoBaHus. Mpoeanusauums,,
hopmanusauus, NpUHATUE rmnoTesbl, 1

co3faHue Teopuu.. MVpges, NpuHLUMM, 3aKOH.
LleneBas dyHKUMSA, BbIOOp BapbUpyeMbIX
nepeMeHHbIX, nna 3KcnepuMeHTa. 1 1 10 nn
MoctaHoBKa 3agad uccriegoBaHuid. Bbibop
KpuUTEpUEB ONTUMUIALINN.

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

A6cTparvposaHme. OcHOBHbIE aTansl
Hay4HOro “ccneaoBaHus. Ananu3
COBPEMEHHOTO COCTOSAHMSA
paccMmaTpvBaemoii npobnembl. BbinonHexve 1 1 8 AC
MOCTaBMEHHLIX 3aday Ha OCHOBE aHanu3a
npobnemsbl Ananus NOMyYEHHbIX

pe3yrnbTaToB 1 UX ochopMrieHne

Pasnen 2. OueHka norpeLuHocTemn
pe3ynbTaToB 3KCNEepPUMEHTa




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

Tema 7. Cucrtematnyeckue BEeJTMYNHDbI

oLInBoK HabnoaeHUN. McTouYHMKN
cucTemaTmyeckmx owmnobok. Myt BbisBNEHUsI
cUcTeEMaTMYECKNX OLIMOOK. BeeneHue

MonpaBoK, MpeAenbHasi cuUcTeMaTnyeckas
MOrpeLLIHoOCTb

Pazgen 3. Teopus nraHMpoBaHuUs
3KCMepuMeHTa

Tema 8. OCHOBHble MOHATUS U onpeneneHns
Teopun nnaHMpoBaHUs AKCMnepuMMeHTa.
LleneBas dyHKUMSA, BblOOp BapbUpyeMbIX
nepemMeHHbIX, nraH akcnepumeHTa. OCHOBbI
Teopum NOCTPOEHMS 3MMUPUYECKMX
3aBMCUMMOCTEN no 3KCNepUMEHTarbHbIM
JaHHbIM

Tema 9. Meton [lNnaketta-bepmaHa. [NnaHb
Mnaketta-bepmana.  HasHayeHve  nnaHa
Mnaketta-bepmana. [locTpoeHne maTpuubl
nnaHupoBaHusa 3kcnepumeHTa [lpoBegeHue
onbITOB " obpaboTka pe3ynbTaToB.
MeTtoamnka obpaboTku pesynbtatoB. Bbibop
BapbMpyeMbIX NepeMeHHbIX. 3Hauumble U He
3Hauumble pakTopbl. BBegeHne QUKTUBHbIX
hakTopoB .Onpepenexne 3HaAYMMbIX
napameTpoB

Tema 10. [locnegoBaTtenbHbIA  CUMMNEKC
MeTod. 3agauun, AN KOTOpbIX MPUMEHSIETCS
cumnnekc-meton.  Cumnnekc-meton  ans

onTUMM3aumu napameTpoB B
MPOMbILLIIEHHOM 3KCMepUMeEHTE.
MocTtpoeHue nnaHa 3KCnepumeHTa.
Anroput™m no MOWUCKY onTumanbHoro
pewieHunaA. Onpep,eneHme ONTUMaribHbIX

napameTpoB Ans  npumepa  ob6paboTku
MeTansoB pe3aHnem

6 nn
6 nn
6 AC
20 nn
10 AC
20 nn




Tema 11. Meton Bokca-Yuncona. 3agauv B
KOTOpbIX  ucronb3yetca  MeTon. MeTon
3KCMnepuMeHTarnbHow onTUMM3aLnn.
Anroput™ NOCTPOEHNS MaTpuLbl
nnaHMpoBaHus aKcrnepuMeHTa "
HaxoXOgeHus aKkcTpeMyma no metogy bokca-
YuncoHa.

Tema 12. PotatabenbHble LeHTparnbHble
KOMMO3WLUMOHHbIE  nnaHbl.  3agaun, Ans
KOTOpbIX  MPUMEHSIETCS poTatabernbHbie
LeHTparnbHble KOMMO3ULMOHHbIE nnaHbl
MocTpoeHne  nnaHa  aKcnepumeHTa U
peanu3auua nnaHa. MeTtoguka o006paboTku
3KCMEePUMEHTarbHbIX AaHHbIX C MOMy4YeHueM
KBagpaTuyHoro nonuHoma. WccnepoBaHust
Ha MaTeMaTU4eckoh  MOZEenu  BNUSAHMSA
OTOENbHbIX MApaMeTPOB Ha (PYHKUMIO Lienw.
lMNocTpoeHune rpadunkos.

12

AC

Pasgen 4. Cpeactsa uamepeHun

AC

Tema 13. M3amepeHne  Temnepartypsbl.
TepmomeTpsbl pacLmpeHus,
TepMoaneKkTpuyeckne TepMomeTpbI
CONPOTUBMEHUS,  NUPOMETPbI  U3MYYEHWUS.
Jdatymkn n BTOpuYHble Nprnbopsl.

Tema 14. WamepeHune pasnenus. Bwuabl
cpeacTB maMepeHusi. XKngkocTHble npubopsbl
ans n3mepeHusi JaBneHus.
[edopmaLnoHHbIe npunbopbl ans
n3mepeHns OaBneHus. BakyomeTpebl.
MeToanka namepeHnsi 4aBneHns 1 Bakyyma.

nn

Tema 15. VamepeHue ypoOBHEWN >XUOKOCTEWN.
YKkasaTenbHble CTekna, mapocTtaTuyeckme
YPOBHEMEPSHI, PaAN0OaKTMBHbIE YPOBHEMEPHI.

nn

Tema 16. N3amepeHne pacxoga v konuyecTtsa
BeLlecTsa. Xnmundeckme aHanuaartopsbl.
Pacxogomep C cyxalowuMm YCTPOWCTBOM.
Cyxatolee YCTPOWUCTBO B dopme
anadpparmbl.  Cyxatollee  yCTpOMCTBO B
dopme conna JlaBans. CueTuunkm.
XpomaTtorpadbl, dumamnyeckue
rasoaHanmsaTopbl 1 Macc-CNeKTOMeTpbI.

mn

Utoro B cemecTtpe (Ha kypce ansa 3A0)

nn

KoHcynbTaumm 1 npoMexyToyHas
aTTtectaums (Ok3ameH, 3ayeT, KypcoBas
paborTa)

12

12

143

2,75

10,25

Bcero koHTakTHasa pa6orta u CP no
AUCUUNNHe

26,75

153,25




4 KYPCOBOE NMPOEKTUPOBAHME

4.1 Llenn n 3apayum KypcoBon paboTtbl (NpoekTa): - pa3paboTka 1 COBEPLUEHCTBOBAHME METOLOB
ONTUMM3ALMIN TENNOBbLIX MPOLIECCOB B TEMMOTEXHOMOMMYECKMX YCTaHOBKaxX

- MOUCK TEXHNYECKUX PELUEHWUIA, NO3BONSAOLLMX CHU3UTb SHEPronoTpebieHne B TENNOTEXHOMNOMMYECKNX
yCTaHoBKax

4.2 TemaTuka KypcoBon paboTbl (MpoekTa): onTuMM3aLns napaMmeTpoB TEMOTEXHOOMMYECKUX YCTAHOBOK (MO
BapuaHTam)

4.3 TpeboBaH1A K BbINOSIHEHUIO U NpeAcCTaBNeHUI0 pe3ynbTaToB KypcoBOW paboThbl (NpoekTa):

PaboTa BbINOMHAETCA MHAMBMAYANbHO C UCMOMNb30BaHNEM OCHOBHOW U AOMOMHUTENBHOW y4ebHoW nutepaTtypbl B
COOTBETCTBUM C UHAMBMAYaNbHbIM 3aaHUEM.

KypcoBas paboTa BknovaeT cnegyowme pasgens:

1. MeToauka n npoBegeHne MccrnenoBaHus: hopMmUpoBaHue KpUTepusi ONTUMarnbHOCTU, MaTpvua MiaHMpOBaHNS
3KCNeprMeHTa, nuccrnefoBaHue perpecCcrBHONO ypaBHEHUS

2. TennoBon pacyeT BbibpaHHOro obopyaoBaHus

3. OnpegeneHvie oNTUMarbHbIX NapaMeTpoB paboTbl 06opyaoBaHNS

4. BbiBOAObI

5. MNepeyeHb ncnonb3yemon nutepaTypbl.

PacueTbl BbinonHstoTca B nporpamme Microsoft Excel.

5. ®OH[ OLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasarenewn, KPUTEPUEB U CUCTEMbI OLLlEHUBAHUA pPe3yJibTaToOB O0y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUs

Ko HanmeHoBaHMe oueHOYHOro
MokasaTenu oueHMBaHWSA pe3ynbTaTtoB O0yYeHns
KOMMNeTeHUMM cpeacTea

[eMOHCTpupyeT 3HaHUS OCHOB MNMaHWPOBAHUSI 3KCMEPUMEHTA, TEOPUM
oLNGOK, NPMBOPOB, UCMONb3YEMbIX B 9KCNEPUMEHTE.

CnocobeH cnnaHupoBaTb SKCMEPUMEHT, MPOBECTU 3SKCMEPUMEHT Mo
OMK-1 nnady, coopMynMpoBatb (YHKUMIO LUEnW, HaTu C  NOMOLLbIO
N3MeHeHUa PYHKUMK Lenn ee aKCTpeMarnbHoe 3HavyeHue.
HemoHcTpupyeT BrageHue MeTo4aMu npoBeaeHus
3KCMEepPUMEHTAsbHbIX UCCreaoBaHWin M MeTogaMu oGpaboTKU  AaHHbIX
MOJYYEHHbIX B PE3YIbTaTe UCCIIEA0BaHMM.

Bonpocsl YCTHOrO
cobecenoBaHus

MpakTnko-
OPUEHTUPOBAHHHbIE

3agaHuna

OpueHTUpyeTCsl B OCHOBHbIX pasfenax Teopuu MnaHUpOBaHUsI
aKcnepuMmeHta, B ToM uucne wmeTtogax [lnaketta  bepmana,
nocrnegoBaTenbHOM CUMMMEKC MeToAde, 3HaeT MPUHUMM MOCTPOEHUst
LeHTpanbHOro portaTtabenbHOro KOMMO3WLMOHHOMO MraHa, MeToaa
KPYTOro BOCXOXAEHUS 1 Ap.

CnocobeH

- chopmynmpoBatb OYHKLMIO Lienu;

- CMMaHUPOBAaTh SKCMEPUMEHT;

- obpaboTaTb pe3ynbTaThl 9KCNEPUMEHTA;

- Nony4uMTb pEerpeccroHHOe YypaBHeHWe, oOnucbiBalollee pesynbTaThbl | Bonpocs! YCTHOrO
OMK-2 3KCMepUMeHTa; cobecenoBaHus

- M3MepsiTb OCHOBHble MapaMeTpbl 0ObeKkTa C MOMOLLbI0 TUMOBLIX | TECTOBbIE 3a4aHuUs
n3MepuTenbHbIX NPUOOPOB, OLIEHNBATbL MOMPELLUHOCTU U3MEPEHUA. KypcoBas paborta
JemoHcTpupyeT BrnageHuve:

- HaBblkaMW MPUMEHEHUS MOMYYEHHOW MHOpPMaUUM Npu MOCTAHOBKE
TENNOTEXHNYECKMX SKCMNEPUMEHTOB;

— HaBblKaMW OnNpeaeneHnst IKCTpeMyMa LieneBon yHKLUMK;

- HaBblkaMW OnpeaerneHuss NOrpelHoOCTU pes3ynbTaToB 3SKCNepuMeHTa
W onpefeneHnst afekBaTHOCTU MOAENMN.

Takke NO  MNOMYYEHHOMY  PErpecCMOHHOMY  YPaBHEHWUIO  MOXET
npoaHanuanpoBaTb BMMSHWE OTAENbHbIX NapaMeTpoB Ha YHKUUIO
uenw;

5.1.2 Cuctema 1 KputTepum oLeHUBaHUA

Kputepun oueHBaHUsi COOPMUPOBAHHOCTU KOMMETEHLUIA

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn pabota

MonHbIR, wncdepnbiBaOWNN OTBET, £BHO | KauecTtBO  UCMOMHEHUST  BCEX  3SIEMEHTOB
5 (oTnmn4yHO) OEMOHCTPUpYOLWMI rlyOoKOe MNOHMMaHWe | 3agaHnst  MOJSTHOCTbO  COOTBETCTBYET  BCEM
npeamerta. YmeHune NPUMEHSTb | NpeaAbABASEMbIM TpeboBaHuAM.




4 (xopoLuo)

TeopeTuyeckne 3HaHua aAns  peweHust | OpurMHanbHbIN noaxopn K peLueHunto
npakTU4ecknx 3agay nocTaBrneHHON 3a4aun.
OTBeT cTaHOapTHbIN, B Lenom
y Pabota BbiMofHeHa B COOTBETCTBMM  C
Ka4yeCTBEHHbIN, OCHOBaH Ha  Bcex
3agaHnem. NwmetoTcs oTAernbHble

06s13aTeNbHbIX UCTOYHMKAX WHGOPMaLMW.
MpucytctBytOT HeGonblwine npobenbl B
3HAHUSIX UM HECYLLLECTBEHHbIE OLLIMOKM.

HECYLLECTBEHHbIE OLIMOKM WM OTCTYNIIEHNS
OT npasun ocpopmneHnsi paboThbl

3 (yooBneTBOpUTENbHO)

OTBeT
CyLLHOCTU

HEMOMHbIN. Mpn  noHumaHum
npeameTa B Lenom
MPUCYTCTBYIOT  CYLUECTBEHHbIE  OLUMOKM
unn npobenbl B 3HaHWSX cpasy Mo
HECKONbKUM TeMaM, He3HaHue (nyTaHuua)

Ba)XHbIX TEPMNHOB

3agaHne  BbIMOMHEHO
MHOIOYUCIEHHBIMK CYLLECTBEHHbLIMU
owunbkamu. [lpy 3TOM HapylleHbl npaBuna
obOpMNEHNss UNNU  CPOKM  MpeacTaBleHus
paboThbl.

MNOJTHOCTbHO, HO C

2
(HeynoBneTBOPUTENBHO)

HecnocobHocTe oTBETUTH Ha Bonpoc 6e3
noMoLuu 3K3ameHaTopa. HesHaHne
3HAQUUTENBHOW  YacTM  MPUHUMNUanbHO
BaXKHbIX 3MNeMEHTOB OVUCLMMIWHBI.
MHorouvncneHHble rpybble owmnbKu.
MonbiTka  CMAMCbIBAHWS,  MCMONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPONCTB
WM  MONb30BaHWA MOACKA3KOW  ApYroro
YyeroBeka (BHE 3aBUCUMOCTU oT
YCMELHOCTH TaKoW NOMbITKN).

OtcyTcTBUE OofHoro unm HECKOSbKUX
o6s3aTenbHbIX 3MNEeMEHTOB  3ajaHus, nunbo
MHOroYmcreHHble rpybble owwnbkn B paboTe,
nm6o rpyboe HapyLleHune npasun
0ohOpMIMEHNsT  UNU  CPOKOB  MpeacTaBleHus
paboThbl.

MpeacraBneHne 4yxon paboThl,
nnbo oTka3s oT NpeacTaBneHus paboTol.

nnarmar,

3a4yTteHo

bonee 50 % BepHbIX OTBETOB Ha
MaKcUMarnbHOe KOnM4ecTBO BOMPOCOB 3a
3 MVH B UTOFOBOM KOMMbIOTEPHOM TECTE

NOMHOCTbIO
npeabsABNAeMbIM
nogxon, K

BbinonHeHHoe 3agaHue
COOTBETCTBYET BCEM

TpeboBaHMAM.OpuUrinHanbHbI
peLleHnto NOCTaBNEHHON 3adaqn.

He 3a4teHo

MerHee 50 % BepHbIX OTBETOB Ha
MaKcUMarnbHOe KOnM4ecTBO BOMPOCOB 3a
3 MUH B UTOFOBOM KOMMbIOTEPHOM TECTE

OTcyTcTBUE OfjHOro unm HECKOIbKUX
0653aTenbHbIX 3MEMEHTOB 3agaHus,
MHOroYMcreHHble rpybble ownbkn B paboTe,
nm6o rpyboe HapyLueHue npasun
odopmneHns

5.2 TunoBble KOHTPOJbHbIE 3aAaHUS UMY UHbIE MaTepuanbl, Heo6xoAuMbIe ANsl OLEHKU 3HaHUM, YMeHUN,
HaBbIKOB U (UNK) ONbiTa [eATeNbHOCTYU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynnpoBKN BONpOCoOB

Kypc 1

Kputepum gocTvkeHust onTuMyma

HOCTpOGHMe CMMNIEeKC nnaHa.

Hepocrtatkm n npeumyectea NCM

MeTog akcnepumMeHTanbHON oNTUMM3aLmMm

MowaroBas onTMMmn3aumna napameTpoB No Metoay bokca-YuncoHa

PoTtaTabenbHbIi KOMNO3ULMOHHBLIN nnaH (PKIT).

MaTtpuua nnaHa akcnepumeHTa PKIT.

MocTtpoeHune nnaHa PKI1

OCHOBHbI€E MOHATUS TEOPUU NOFPELLHOCTEN.

ABCcontoTHasA N OTHOCKTENbHAs NOrPeLIHOCTb

Cuctematnyeckme BenmynHbl oMok Ha6J'II-O,EI,eHVIIZ.

I'Ipe,u,en bHad cucrtematTmnyeckasa nNnorpeHoCTb.

OcHoBHbIE ycnoBusa npoBeaeHnd akCnepnMmeHTa

(DOpMyﬂbI nepexoaa OoT KOAMUPOBaAHHbIX 3Ha4YeHUn B HaTypalnbHbi€ U O6paTHO.

MeToauka npoBegeHus onbIToB M 06paboTka pesynbTaTos.

N3mepeHre TemnepaTypsbl.

MamepeHme AaBlieHnA.

M3mepeHune ypoBHS KNUOKOCTEN.

3333|323 |3|2|3]0|x|~|o|a] s |e|n|~

N3amepeHmne pacxoaa v KonMyecTsa BeLlecTsa.

N
o

XumMunyeckme aHanmsaTopbl.

N
—_

MeToavka n3amepeHnst 4aBrneHnst 1 Bakyyma.




22 Xpomartorpadbl, hmsmyeckme rasoaHann3aTopbl 1 MacC-CNEKTOMETPbI.

23 BeeneHue nonpaeBok, npeaeribHasa cucremMatTmndeckaa norpellHoCTb.

24 OueHkKa BnMsHNS TEXHONOMMYECKOoro npouecca Ha cpeactsa M3mMepeHns

25 C-)KcnepmmeHTaanaﬂ OLUEHKa XapaKTepuCTuK cpeacTtB NamepeHuAd.

26 Knaccudumkaumsa owmnbok

27 HedopmaumoHHble npubopsbl ANS U3MepeHnsa aaBneHus

28 Pacxogomepsbl € cyxarowmmmn ycTponctsamm

29 AKTyaI'IbHOCTb noaxoaoB u cpeactea Ald NOCTaHOBKU TEMNJTOTEXHUYECKNX BKCNEPUMEHTOB. Onpe,qeneHvle
TEXHOJIormn TennoThbl.

30 Llenb noctaHoBkM akcnepumMmeHTa. Teopusi NO3HaHUS.

31 MeToabl Hay4YHOro UccrnegoBaHus.

32 CTyneHu npouecca No3HaHus.

33 YPOBHM Hay4HOro nccnegoBaHus.

34 Tpw rpynnbl 06LEeHaYYHbIX METOA0B MCCNegoBaHUS.

35 MeToabl AMMNNpUYeCcKoro nccrnenoBaHuA.

36 I'IpemmyLu,eCTBa N HegoCTaTKN SKCnepuMeHTarnlbHOro ny4yeHusa obbekTa.

37 Buapbl aKCnepmMmMeHToB.

38 Cnocobbl 06paboTkM pesynbTaToB 3KCNEPMMEHTANbHbLIX AaHHbIX.

39 Tpwn aTana Hay4HOro nccnegoBaHus.

40 HasHauyeHne meToaa nnaHnpoBaHus akcnepumMeHTa NnakeTta — bepmaHa.

41 MpuHUKMN noctpoeHus nnaHa MNnaketra — bepmaHa. PacyeT adhdekToB oTAENbHbIX (DaKkTOPOB.

42 MeToa nnaHnpoBaHUs 3KCNEPUMEHTAaNbHOM ONTUMMU3aUmMKn (nocrneaoBaTesbHbI cumnnekc metog —NCM).

5.2.2 TunoBble TeCcTOBbIE 3a4aHusA

1. Kakve aTanbl Hay4yHOro NnaHMpOBaHUS BbIAENSATCA NP NPOBEAEHUN UCCrefoBaHNA?

A) MNnaHnpoBaHne, NpoBeaeHNe 3KCNEPUMEHTa, (hOPMYNMpoBaHNE BbIBOLOB

B) lNnaHupoBaHWe, 3aknagka 3IKCNEPUMEHTA, HaKOMSIEHWE MEePBUYHBLIX AaHHbIX, MaTemaTU4ecKuin aHanma C
nocneayowmm opmMynMpoBaHMEM BbIBOAOB 1 NPeASIoXKeHNA NPON3BOACTBY™

B) MNMpoBeneHne ncenenoBaHun, matematudeckas obpaboTka Nony4eHHbIX AaHHbIX

2. ABConioTHOE 3HaHME XapaKTepusyeTCcs MCHEpnbiBaloWMM BOCNPOM3BEAEHNEM O0O0OLLEHHbIX NpeacTaBneHnn
06 06bekTe, obecneumsatoLlee

A) abcontoTHoe coBnageHne obpasa ¢ 06beKkToM™®

B) yooBneTtBoputensHoe coBnageHne obpasa ¢ 06bEKTOM

B) nogobue obbekTa n ero mogenm

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayvm, Kemcbl)

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

KoHLeHTpauusa YepHoro Lenoka Ha Hynesom ypoBHe: 15% a.c.B.

LLlar BapbnpoBaHMsi NO KOHLEHTPaUUKN YepHOro wwienoka: 5%

OnpegennTtb KOHLEHTPaLMIO YEPHOrO LLIENoKa B KOANPOBAHHbLIX KOOpAWHATax.

2. MamepeHHas BennynHa Tennosoro notoka: 500 k[x/c;
MorpewHocTs nsmepenus: 20,53 kx/c.
BbluncnnTb OTHOCMTENBHYIO MOrPELLHOCTb U MPAaBUITBHO 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

3a00TKEeHHOCTU

[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 MUWHYT
OK3aMeH: Ha BbIMNOJSIHEHME NPaKTUKO-OPUEHTUPOBAHHOIO 3adaHnA U NoAroToOBKY YCTHONoO OTBeTa OTBOAMUTCA 30

MUHYT

B TeueHune cemMecTpa BbIMOJTHAKTCA KOHTPOJIbHbIE pa6OTbI

NHas

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YyebHasa nutepaTtypa

ABsTOp

3arnasuve

M3patenbCcTBO

| Moo nspnanus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

B. I'. Kasakos, [1.B.|lnaHnposaHne M-BO HAVKU 1 BbICLLIETO http://nizrp.narod.ru/
JlykaHuH, E.H. | skcnepumeHTanbHbIx o6 a30gaHMH PO C.- metod/kpte/1637418
"pomoBa nccnenosaHun A P 6 R, 020.pdf
cTatuctudeckass obpaboTka €TEpD. TOC. yH-T NPOM.
AaHHbIX. OCHOBbI Hay4HbIX TeXHonormi 1 Ansana, 2021
o BbiCLL. LK. TEXHONOMK 1
viccnenoBaHii | 3HepreTukn. — 2-e 13g.
rennostepreTAKG:  yueSHos | AOM. ~ CAHKT-TleTepbypr.
nocoGue BWTS CMeryrnTa
Carpees, 1. U. OcHoBblI Hay4HbIX KasaHb: KasaHckuin http://www.iprbooks
uccrenoBaHun, HaLMOHamnbHbIN hop.ru/79455.html
opraHu3aumsa n nccrnegoBaTenbCKum 2016
nnaHupoBaHue TEXHOMNOrM4eCcKni
3KCnepuMeHTa yHVBEpCUTET
B.I.  Kasakos, [1.B.|3kcepretuyeckme MeToabl http://www.nizrp.nar
JlykaHuH, 0O.C. |oueHku a3 pekTnBHOCTH M-Bo o6pasoBaHus n od.ru/metod/kpte/2.p
CmupHoBa TEnOTEXHONOMYECKNX Haykun P®, CIMerTypri. — 2013 df
yCTaHOBOK [TekcT]: y4ebHoe Cne.: CrerTypri
nocobve
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
HoporaHoB, B. A, |KomnbioTepHas  obpaboTka Benropoa: http://www.iprbooks
HoporaHoB, E. A, [4gaHHbIX Benropoackui hop.ru/80419.html
Onuwyk, B. L. rocyaapCTBEHHbIN 2017
TEXHONOrMYeCKnNi
yHuBepcuTeT um. B.T".
LWyxoea, O6C ACB
Wknsaposa, E. U. O6paboTka pesynbTaToB Mockea: MockoBckasi http://www.iprbooks
MHOFOKpaTHbIX  U3MEPEHUNA. rocyfapcreeHHas! 2011 hop.ru/46288.html
Kputepumn WCKITIOYEHMS akagemus BOAHOro
rpybbix norpeLuHocTemn TpaHcrnopTa

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U NHhOPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnnoTtevHasa cuctema IPRbooks [OnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMbB INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbIn pecypc]. URL: https://allgosts.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMmMHoOro obecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013




PTC Mathcad 15

6.4 OnucaHune MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAMMOWN AN OoCcyLecTBeHUs obpa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

KomnbloTepHbIN Knacc

MynbTUMeauniiHoe 0BOpyAOBaHME, KOMMbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm  «WMHTepHeT» U  obecneyeHnem [ocTyna B 3MEKTPOHHYIO  MH(OPMaLMOHHO-
obpa3zoBaTesibHyto cpeay

YyebHasa aygutopusi

MyJ'IbTVIMeﬂMVIHOG 06opy,q03aHV|e, cneunanunsanpoBsaHHas mebenb, gocka




