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HporpaMMa IMOATrOTOBKH HAYYHO-TIeAdrorudyeCKrx KaJapoB B dCITUPAHTYpe€

1.3.2 TIpuGopbl U METOABI FKCIIEPUMEHTATLHOM (BU3UKH

KBamudukaiys (CTereHb) BbITyCKHUKA —
[TpenofaBarenb-Uccae0BaTeNb

®opmbl 00yuyeHUst — OUHast



1 OBHIME ITO/IOKEHUSA

OueHOUHBIE MaTepHaabl — 3TO COBOKYITHOCTh Y4eOHO-MEeTOAMUecKHX MaTepHhasioB
(MpakTUuYecKuX 3a/laHui, OnMucaHui (opM U Mpolefyp NPOBepKH), NMpejHa3sHaYeHHBIX IS
OLIeHKM KayecTBa OCBOEHHsSI OOyYaromMMHCS [JaHHOW JUCLIMIUIMHBI KaK YacTH TPOrPaMMbI
TIOATOTOBKU ay4HBIX U Hay4HO-Ie/larornyeCcK1x KaipoB B aclMpaHType.

Llefs — OLIEHWTH COOTBETCTBHE TPHOOPETEeHHBIX 3HAHUM W YMeHHI 00yJaroluxcs
1ieJIsiM ¥ TpeOOBaHKUSIM NPOrpaMMbl MOATOTOBKHM ayuHbIX M Hay4YHO-TIe/larOrMueckux KaZlpoB B
acnuMpaHType B XOZe IPOBe/leHus IPOMEXXYTOYHOM aTTeCTal{yu.

KoHTposnb 3HaHM IPOBOAUTCS B (hOPMe UTOTOBOM aTrTecTallyy.

dopma TMpoBeJileHUs] WUTOrOBOM arTeCcTalid — YCTHBIM OTBeT II0 TeOpeTHYeCKUM
BOIPOCaM, C(POPMY/IMPOBAHHBIM C YYeTOM COZlep>KaHUsl JUCLIUIIIMHBL.

2 OIIICAHUE ITOKA3ATEJ/IEM U KPUTEPUEB OI[EHUBAHUSA

KauecTBO 0CBOEHMSI JUCLIMIUIMHBI OLIEHWBAETCS B MPOIECCe MPOBEIEHUS SK3aMEHa B
dbopme OanbHONM OTMETKH:

«OT/IMYHO» 3aC/y)kKuBaeT aCIMPaHT, 0OHapY>KUBLLIMH BCECTOPOHHee,
cuUcTeMaThyeckoe U TyOOKoe 3HaHWe yueOHO-TIPOrpaMMHOTO Marepuana, yMeHue CBOOOJHO
BBITIO/THATD 33/laHusl, TIPeJyCMOTPEHHbIe NPOrpaMMOM, YCBOUBIINK OCHOBHYIO M 3HAaKOMBIM C
JIOTIOJTHUTEIbHOW JINTepaTypou, pPeKOMEeHZOBaHHOW mnporpaMMmon. Kak mnpaBwio, OLjeHKa
«OTJIMYHO» BBICTAB/SIETCSl aCOMpaHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX [TOHSITHU
MUCLIMTUTMHBI B WX 3HAUeHWW /i1 TpuoOpeTaeMol mpodeccuu, MPOSBUBIIMM TBOpPYECKUE
CrocoOHOCTH B TIOHUMAaHWHM, U3/IOKEHUM U UCMO/Ib30BaHUUA  y4eOHO-TIPOrPaMMHOTO
Marepuarna;

«Xopomio» 3ac/iy)KUBaeT aclupaHT, OOHAapY)KUBIIMM TII0JIHOe 3HaHUe YuyeOHO-
MPOrpaMMHOT0 MaTrepuasa, YCIellHO BBIMO/HAIMNA TpeJyCMOTPeHHble B TpOrpaMMe
3a/jaHusi, YCBOMBIIMI OCHOBHYIO JTUTEpaTypy, PeKOMeH/J0BaHHYO B mporpamme. Kak npasurio,
OLleHKa «XOpOIIIO» BBICTAB/SETCS aclMpaHTaM, TMOKAa3aBIIMM CHUCTeMaTUueCKUM XapakTep
3HaHWM 10 JUCLIUIIIMHE U CIIOCOOHBIM K UX CAMOCTOSITe/TbHOMY TOTIONTHEHUIO U 0OHOB/IEHUIO
B X0/le Jla/ibHeHIel yue6HoH paboThI ¥ TpoheCCUOHATBLHOU IeSITeTbHOCTH;

«YA0B/IeTBOPUTE/IbHO» 3aCTY)KMBaeT aCIUpaHT, 0O0HapYKUBIIWN 3HaHUS OCHOBHOTO
yueOHO-TIPOrpaMMHOT0 Martepuasa B 00beMe, HeOOXOJUMOM /s JajbHeHIneld yueObl H
nipezicTosiilied paboThI MO CreLyanbHOCTH, CTPAB/SIOIIUNACS C BBITIOJTHEHHWEM 3a/laHui,
MpeAyCMOTPEHHBIX TMPOTrpaMMOM, 3HAKOMbIM C OCHOBHOMW JIUTE€PAaTypod, pPeKOMEH/I0BaHHOU
nporpaMMoii. Kak TmpaBuio, olLleHKa «yJOBJIeTBOPUTETEHO» BBICTAB/SIETCS AaCIUpaHTaM,
JIOTTYCTUBIIIMM TIOTPELIIHOCTU B OTBeTEe Ha K3aMeHe U MPHU BBINOJIHEHUU 3K3aMeHal[MOHHBIX
3a/laHui, HO 006/1a/jaroIM HeoOXOAUMBIMU 3HAHUSIMU JIJIs1 UX YCTPaHeHUs 10/ PYKOBO/ICTBOM
Tipero/aBaress;

«HeynoBieTBOpUTE/IbHO» BBLICTAB/SIETCS aCMUpPaHTy, OOHapyKuBIleMy Mpobesbl B
3HAHUSX OCHOBHOTO Y4ueOHO-TIPOrPaMMHOTO MaTepuasa, [JOIMyCTHUBIIEMY MPUHIIUITHAATbHbIE
olMOKU B BBITIOJIHEHUM TIPeyCMOTPEHHBIX TporpaMMoi 3ajaHuil. Kak mpaBusio, orjeHKa
«HEYJIOBJIETBOPUTE/ILHO» CTABUTCSl aCUPAHTaM, KOTOpPble He MOTYT TPOAO/DKUTH 00yueHue
WIM TIPUCTYNIUTb K TIpOdeCcCUOHA/NIbHOW /IeITe/lbHOCTH T0 OKOHUaHWM By3a 0e3
JIOTIO/THUATE/TIbHBIX 3aHSTUM 10 COOTBETCTBYIOIIEN AUCLIUTIIMHE.
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3. ITACITIOPT ODEHOYHbBIX MATEPHAJIOB I1O JUCHUIIJINHE

KoHTpommpyembie pa3jesnbl (TeMbl) Bup, metoj, popma
AVICLMIUIMHBI (pe3y/1bTaThl M0 pa3jeiam) OLIeHOUYHOI'0 MepOINIPUATHS
Tema 1. MeTtozpl U3MepeHUs1 OCHOBHBIX WNrorosas arrecranys
(bu3MUeCKrX BeJMUKH.

Tema 2. 3amepeHus. Wrorosas arrecraius

Tewma 3. Kpurepuu TOYHOCTH U3MEPEHUM. Nrorosas arrecrauus

Tewma 4. Metozbl aHanmm3a (Gpr3NUeCcKUx Wrorosas arrecranys
V3MepeHuH.

Tema 5. MogenvpoBaHue (pu3nuecKux rpoiieccoB. WToroas arrectanys

Tema 6. ABTOMaTH3aLMs SKCIIepUMeHTa. Nrorosas arrecranys

4 TUIIOBBIE KOHTPOJIBHBIE 3AJAHUSA 1 UHBIE MATEPUAJIBI
TunoBbIe TeopeTHUeCKHe BONPOCHI K UTOr0BOM aTTecTaluy Mo AUCIUIINHE

MeToapl U3MepeHUs] BpeMeHH, TOTPeIHOCTA M3MepeHUH, 3Ta/loHbl. YueT 3¢ddeKTon
o0Imeli Teopuu OTHOCHUTENBHOCTH (3aBUCMMOCTb XOZid YacOB OT YCKODEHUs U
rpaBUTalUN).

N3mepenure yacToT B paguograna3one. CTaHJapThl YaCTOTHI.

MeTozbl ¥ MOTpelHOCTH U3MepeHU KOOpAWHAT, YIJIOB, AJUH. MUpOBbIe CTaHJAPTHI.
Y 3TaJ/IOHBI.

MeTo/b1 U3MepeHusi TepMOJUHAMUUeCKUX BeJTMUH.

Paguocniektpockoriisi  (3dekt 3eeMaHa, siiepHbI  MarHUTHBIM  pe30HAHC,
Tomorpadus).

OneKTpoMarHUTHbIe M3MepeHHsi (CIIOCOObI PervucTparii paZMoOU3/IyuyeHusi, MeTOAbI
perucTpauydd B ONTUYECKOM  Juarnas3oHe:  ¢GoToguofbl,  (HOTOYMHOXUTEH,
YepeHKOBCKHeE JIeTEeKTOPHI).

Peructpaiusi 4acTul U PaJMOAKTUBHBIX U3TyuyeHUM (MOHU3Al[MOHHbBIE KaMephl,
rasopaspsijHble CYeTUMKH, TIPONOPLIMOHAJIbHbIE CYETUMKH, CTPUMMEPHbIE U UCKPOBbIE
KaMephbl,  TIOJYTPOBOAHUKOBbIE  [I€TEKTOPbl,  CLUHTWUISLIMOHHbIE  CUETUMKH,
My3bIPbKOBbIE KaMepbl, UePeHKOBCKHEe CUETUMKH, si/iepHble (POTOIMYbCHN).

[Iymbl ¥ TIOMeXU TPU U3MEPEHUU 3eKTPUUYeCKUX, aKyCTUUeCKUX U OINTHUeCKUX
BeJIMYMH.

IuddepentivanbHble, UHTeppepoMeTpUUeCcKre U Ip. MeTOAbI U3MepeHHUH.
HaHoTexHOMOrMY B U3MepUTeTbHOM TeXHUKe.

[o3umMeTpryeckue W3MepeHHsI M [I03UMeTpUuUecKrde efWHULIbI; KO3(QQULIMeHTHI,
YUUTHIBAOIIMEe BUSIHUE paZiialliy Ha >KUBble OPraHW3Mbl, SKBUBaJeHTHas j03a.
Cuctemsl efunull. Eaunnas cucrema eaunul (CU). YHuBepcanbHble TOCTOSIHHbIE U
ecTeCTBeHHbIe CUCTeMbl eJUHUL]. [Ipou3BOHbIE eAUHULIBI U CTaHZAPTHIL.

[IpsiMble, KOCBeHHble, CTAaTUCTUYeCKHWe U JUHaMHU4yeckue wu3MepeHus. OILeHKU
TIOTPELIHOCTeN KOCBEHHBIX U3MePEeHHH. YC/IOBHBIe u3MepeHus. [IpobiemMa Koppesiiuii
Y YpaBHOBeLLVBaHWE YCIOBHBIX HW3MepeHWM. [IpUHLMNUaAbHBIE OrpaHUUYEHMs] Ha
TOUHOCTb M3MepeHuH (usnueckue rpezesnbl).
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MeTo/bl U3MepeHUit (hH3MUYeCcKUX BeJIMUUH B UCCIeyeMoi 06macTu pusnkm™.
OCHOBHBI€ TIPUHIIUIIBI TIOCTPOEHUST TPUOOPOB /I/1s1 N3MepeHHU (pr3rUeCcKUX BeJTMUMH B
3ajjaHHON 06acTy hU3UKU*.

@dyHJaMeHTa/IbHbIE IIYMbl B M3MepPUTE/IbHBIX YCTpoMcTBaxX. TerioBou mym. dopmyna
Hatikeucra. Teopema KanneHa-Benbrona. [IpoOOBoOM IyM B 37€KTPOHHBIX H
orntnyeckux npubopax. Hlymer 1/f.

KeanToBble 3¢dekThl B (DU3MUECKUX H3MepeHHUsX. YCJIOBUS, Korjla K/lacChueCKUi
TIOAXO/, CTAaHOBUTCS HerpyuMeHUM. COOTHOLLIeHUsI Heoripe/je/ieHHOCTH. Posib o6paTHOro
(dyKTyallMoHHOTO BMsiHUS Tipubopa. CTaHjapTHbIe KBAaHTOBLIe Tipefiesibl. KBaHTOBbIe
HEBO3MYILalOIIe u3MepeHUs. KBaHTOBble 3TaloHbl eJUHUL] (U3UUeCKUX BeJTUYUH
(mpumepsl). ekt [Ixo3edcoHa U CBepXIIPOBOSALLYE KBAHTOBbIe UHTEP(epOMeTPHI.
Cnyuyaiinple  coObiTus.  [loHATHE  BepOSITHOCTH.  YC/IOBHble — BEPOSITHOCTH.
Pacripezienienrie BepossTHOCTH. I110THOCTE BepoATHOCTUA. MOMEHTHI.

CrierjuanbHble pacripe/iesieHrsi BepOSITHOCTEN U UX MCI0/Ib30BaHue B (PU3MKe.
BbuHoMuansHOe pacripeiesieHue, pacrnpezienerue ITyaccoHa (apoboBoii mym),
3KCTOHeHIMabHOe pacripeseneHve. HopmanbHoe pacripefiesieHue U LieHTpaabHast
rpefie/ibHas TeOpeMa.

MHoromMepHble pacripe/iesieHrst BepossTHOCTel. Koppesisitivy ciy4aiiHbIX BeJTMUKH.
CnyyaliHble mpoliecchl. IprogruyHocTh. KoppensitioHHast QyHKLMS C/1yuaitHOTo
niporiecca. CraijoHapHble CyvaliHble nporeccsl. CrieKTpasbHas INIOTHOCTh. TeopeMa
Bunepa- XyHuuHa.

OtleHKa rapamMeTpOB C/Ty4aliHbIX BeJTMUMH. BIOOpOUHbIE CpeiHue 1 TUCTIEPCHH.
BribopouHble pacripesienieHust. t - pacnipesienieHre CTbIOJIEHTa, X,- paclipe/iesieHue
OmnpezeneHye cpeJHUX 3HaUEHWI M3MepsieMbIX [1TapaMeTPOB U UX MOrPELIHOCTeN B
MIPSIMBIX U KOCBEHHBIX U3MEPEHUSIX.

TexHuKa OLIeHKU NTapaMeTpOB MPY Pa3HbIX pacrlpe/ie/ieHusIX MOrpeIHocTel
y3MepeHuid. CpeiHYe U BEepOSITHbIE 3HAaUeHUs TepeMeHHbIX. TeXHMKa OLleHK!
rapaMeTpoB IPU aCUMMeTPUYHBIX pacrpeziesieHusiX rnorpemHocreii. CyMMuUpoBaHue
pe3yJ/ibTaToB Pa3/IMyHbIX U3MepeHUid. PobacTHbie orjeHKU. [TapameTpruueckue u
HerapaMeTpuueckue OLeHKH.

AHanuTHhuecKas anrpoKCcHMMalus pe3y/bTaToB U u3MepeHui. IHTepnonsius
(/TMHeliHas1, KBa/[paTHUHasi, KyOudyecKas U T. [1.)

dypbe- aHamm3. [JuckpeTHoe Tipeobpa3oBanre dypobe. bricTpoe mpeobpa3oBaHue
@ypse. BaliBneTHbIN aHaM3.

CraTucTrueckasi IpoBepKa rurnote3. Kpurepuu coriacusi U MeTo/ibl UX
ncronb3oBanus. Kpurepuit X,, CmupHoBa- Konmoroposa, Konimoropoga.

[Tpsimble 1 oOpatHble 3aaun. HekoppekTHeie 3aaun. OOpaTHbIe 3a7iauu TPy aHaJT|3e
pe3y/IbTaTOB M3MepeHU U MeTO/Ibl UX peLleHUs..

MeToz MaKCMMasIbHOTO TPaBJOIOA00OMS U ero IpUMeHeHue.

MeTo/ HauMeHbIIIUX KBaZIpaToB.

AnHanvThueckoe onvcaHue (Gr3nyecKux MpoLieccoB.

[1naHrpoBaHye SKCTIepUMEeHTa, BBIOOP MeTOo/la ¥ TEXHUYEeCKHUX CPeZCTB, METO/bI
OLIeHKM O)KW/JaeMbIX pe3y/IbTaTOB U UX MOrPeLIHOCTE!.

Mertoz cTaTUCTAYECKMX UCTIBITAHUM MeTOMKA ero IpUMeHeHHUs.

Vcnionb3oBaHue Mozieneit pu3nyecKrx MpoLieccoB.
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YueTt BrusiHUs 1IpuboOpa Ha pe3y/abTaThl U3MepeHui. Mo/iesTupoBaHye C yUeToM

0C06EHHOCTEH UCTO/b3yeMbIX 1€TEKTOPOB.
Co3ziaHre KOMIIEKCHBIX yCTaHOBOK. OO1iye TpeboBaHusI.
O6paboTka uHpopMaIu «B JTUHUIO» (on-line)

Crioco6bI peobpa3oBaHust U3MepeHUi Jisl Tiepe/iaud Ha 3HaunTe/TbHble PaCCTOSTHUSI.

KoHTposb nporieccoB n3MepeHuii B peaJbHOM BpEMEHU
Crnocobel  BbIBOZ@a  MHGpOpPMALMM B peabHOM
9KCIIepUMeHTaIbHbIX [JaHHbIX, CO3/laHle OaHKOB IaHHBIX.

[JOKYMEHT MOAMNWCAH 3EKTPOHHOWM MOANMUCHIO

COrJTACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukTtoposuy,
3aBeaytowmin kadeapoit Oudd

BPEMEHHU. Hakoriienne
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