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®EJEPAJTLHOE T'OCYJAPCTBEHHOE BIO)KETHOE
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YHUBEPCUTET umenu B.®. YTKHA»

Kadenpa «O6i11ast 1 sKcriepyuMeHTanbHasi hu3nKa»

OLEHOYHbBIE MATEPUAJIbI AUCIIAII/INHbBI

KAHJTUJATCKUM 3K3AMEH

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.

KoHTposne  3HaHMM  TIpOBOAWUTCS B (JOpMe  IPOMEXYTOYHOM  aTTeCTalUH.
[Tpome)xyTouHasi aTTecTalysi IPOBOAUTCS B GOpMe K3aMeHa.

dopma InpoBeJileHUs] SK3aMeHa — YCTHbIM OTBeT IO TeOpeTUYeCKUM BOIIPOCaM,
c(hOpMy/TMPOBaHHBIM C YUETOM CO/iep>KaHHsl AUCLIUIIUHBI.

2 OIIICAHYE ITOKA3ATEJIEM U KPUTEPUEB OILIEHVBAHUS

KauecTBO 0CBOEHHsI JUCLIMIUIVMHBI OLIEHUBAETCS B MpOLecCe MPOBEACHUS dK3aMeHa B
dbopme GambHON OTMETKH:

«OTIHYHO» 3aC/Ty’>KBaeT acrypaHT, 0OHapYKUBILINIA BCECTOPOHHee,
cucTeMaTthyeckoe U Tybokoe 3HaHUe yueOHO-TIPOrpaMMHOTO Marepuana, yMeHHe CBOOOJHO
BBITIO/IHATh 3a/laHus], NpeyCMOTPEeHHbIe NTPOrpaMMOM, YCBOMBIINK OCHOBHYIO U 3HAKOMBIH C
JIOTIOJTHUTeTbHOM JTUTepaTypoi, peKOMeH/OBaHHOM mporpamMmoi. Kak TmipaBW/IO, OLjeHKa
«OTJIMYHO» BBICTABJISIETCS ACMUpPaHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TOHSTUN
JUCLIMIUIMHBL B WX 3HAUeHWU [Jis1 mpuoOpeTtaeMoii mpodeccuy, MpOSBUBIIMM TBOpUeCKUe
CMOCOOHOCTM B TIOHMMAHUH, W3/I’KEHWA U WCIIO/b30BaHUM  yueOHO-TIPOrpaMMHOTO
Marepuarna;

«Xopomo» 3acay)KWBaeT aclypaHT, OOHApY)KWBIIWI TO/HOe 3HaHWe YyueOHO-
MPOrPaMMHOTO  MaTrepuara, YCIellHO BBIMMOMHSIOMIUN TpelyCMOTPpeHHbIe B TpPOrpamMMe
3a/laHus1, YCBOMBILIMI OCHOBHYIO JIUTepaTypy, peKOMeH/I0BaHHY0 B rporpamme. Kak npasuso,
OLIeHKa «XOpOILO» BBICTAB/ISETCS aclUpaHTaM, IOKa3aBIIMM CHUCTeMaTU4YeCKWil XapakTep
3HAHWH TI0 JUCLIMTUTMHE U CITIOCOOHBIM K WX CaMOCTOSTe/IbHOMY TIOTIOJTHEHHIO M 0OHOB/IEHUIO
B X0/Ie faJibHekIel yueOHoM paboThl U rpodeccroHaIbHOMN AesITeTbHOCTH;

«Y/I0B/IETBOPUTE/IBHO» 3aCTY)KUBAeT aCMMPAHT, 0OHAPY)KWBIINIM 3HAHUSI OCHOBHOTO
yueOHO-TIPOrpaMMHOTO Marepuasa B 00beMe, HeoOXOOUMOM /s JasbHelnell yuebbl U
npeZicTosiel paboThl TIO CITeNMaIbHOCTH, CITPAB/ISIOUIMNACT C BBIIOJTHEHUEM  3afIaHUH,
TIpelyCMOTPEHHBIX TPOrpPaMMOi, 3HAKOMBbI C OCHOBHOMW JIUTepaTypO#, peKOMeH0BaHHOU
nporpaMMmoii. Kak mpaBuio, OLleHKa «y[OBIETBOPUTE/ILHO» BBICTAB/SeTCS acClMpaHTaM,
JIOTTyCTUBIIIMM TIOTPEIIHOCTA B OTBeTe Ha 3K3aMeHe M TPU BBITIOJTHEHHWU SK3aMeHallMOHHbIX
3a/laHu, HO 00/MafAoIMM HeOOXOAUMBIMU 3HAHUSIMU 7T UX YCTPaHEHUs 10/ PYyKOBOZICTBOM
TIperofiaBaTe’is;

«HeypoBieTBOpUTE/ILHO» BBICTAB/SETCS aCIUPaHTy, OOHApYy)KUBIIeMy Ipobenbl B
3HAHUSIX OCHOBHOTO Y4yeOHO-TIPOrpaMMHOTO MaTepuasa, [OIyCTHUBIIEeMY TMPUHLIUIHAIbHbIE
OIIMOKM B BBITIOJTHEHUM TIPeyCMOTPEHHBIX TPOrpaMMOM 3afaHuil. Kak mpaBuio, oreHKa
«HEYJJOBJIETBOPUTE/IbHO» CTABUTCSl aclMpaHTaM, KOTOpble He MOTYT TPOAO/DKUTH 00ydeHHe
WIA TIPUCTYNIUTH K TPOQeCcCHOHA/bHOW [IeTelbHOCTH 110 OKOHYaHWMM By3a 0Oe3
JIOTIOJTHUTE/TbHBIX 3aHSATUM TI0 COOTBETCTBYIOIeN AUCLIUTIINHE.
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3. IIACITIOPT OIDEHOYHbIX MATEPHAJIOB I10 JUCHUIIJINHE

KonTpo/mpyemsle pa3jensl (TeMbl) Bupa, metoj, popma
AVCLIMILUIMHBI (pe3y/1bTaThl 0 pas/jeiam) OLI€HOYHOI'0 MepOoNpHUATHA
Tema 1. MeTo/ibl U3MepeHUs1 OCHOBHBIX KanguaaTckuii 5K3aMeH
(bu3myeckux

BeJIMYMH.

Tema 2. 3amepeHwus. KanauaaTckuii s5K3aMeH
Tewma 3. Kpurepuu TOUYHOCTH U3MEPEHUM. Kanpguparckuii sk3ameH
Tema 4. Metoppl aHanmm3a (GrU3NUeCcKUx Kanguparckuii sk3ameH
V3MepeHuH.

Tema 5. MogenupoBaHue (pusnueckux rpoiieccoB. KaHauaaTckuii sK3ameH
Tema 6. ABTOMaTH3aLMs SKCIIepUMeHTa. Kanpnpgarckuil sK3ameH

4 TUIIOBBIE KOHTPOJIBHBIE 3AJAHUA 1 NTHBIE MATEPHUAJIBI
Turnosble TeoOpeTHYeCKHe BONPOCHI K 3K3aMeHY 110 AUCLUIL/IMHE

MerTozbl U3MepeHHsl BpEMEHHU, TMOTPEIIHOCTH M3MEePeHUM, 3Ta/loHbl. YueT 3(¢eKToB
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 TepMOJJUHAMUUeCKUX BeJTMUH.

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

OneKTpoMarHUTHbIe M3MepeHHsi (CIIOCOObI PervucTparii paZMoOU3/IyuyeHHsl, MeTOAbI
perucTpauMd B ONTUYECKOM  Juarna3oHe:  ¢GoToguofbl,  (HOTOYMHOXUTEH,
YepeHKOBCKHeE JIeTEeKTOPHI).

Peructpaiusi 4acTul U PaJMOAKTUBHBIX U3TyYyeHUM (MOHU3Al[MOHHbBIE Kamephl,
rasopaspsijHble CUeTUYMKH, [TPONOPLIMOHAIbHbIE CUETUNKH, CTPUMMEpPHbIE Y UCKPOBbIe
KaMmepbl,  TOJIyIPOBOAHUKOBbIE  [1€TeKTOPbl,  CLUUHTWLISIUOHHbIE  CUETUYUKH,
My3bIPbKOBbIE KaMepbl, UePeHKOBCKHEe CUETUUKH, si/iepHble (POTOIMY/bCHN).

[[IymMbl ¥ TIOMEXU TIPU U3MEPEHUM 3JIeKTPUUYECKUX, aKyCTUYECKUX W ONTUUeCKUX
Be/IMUVH.

OuddepentivanbHble, UHTeppepoMeTprUUecKre U Ip. MeTOAbI U3MepeHHUH.
HaHoTrexHonoruu B M3MepuTe/IbHOU TeXHUKeE.

[o3umMeTpryeckue W3MepeHHsI M [I03UMeTpUuUecKrde efuHULIbI; KO3 QULIeHTHI,
YUUTBIBAOIIMEe BUSIHUE paZiialliy Ha >KUBble OPraHW3Mbl, SKBUBaJeHTHas Jj03a.
Cucremnl efunul. Envnas cucrema egunuy (CU). YHuBepcasibHble MOCTOSIHHBIE U
ecTeCTBeHHbIe CUCTeMbl eJUHUL]. [Ipou3BOHbIE eAUHULIBI U CTaHZAPTHIL.

[IpsiMble, KOCBEeHHble, CTaTUCTUYECKWe U [UHAMUUeckue wusMepeHus. OLieHKU
TIOTPELTHOCTeM KOCBEHHBIX 3MePeHHH. YC/IOBHbIe u3MepeHus. [IpobemMa Koppesiiyii
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Y YpaBHOBELLVBaHWE YCIOBHbIX HW3MepeHMM. [IpUHLMNUanbHBIE OrpaHUUYeHMs] Ha
TOYHOCTb M3MepeHUH ((hr3uueckue rpeenbl).

MeTo/bl U3MepeHUi (HhH3UUYeCKUX BeJIMUUH B UCCIeyeMoit 06macTu pusnkm*.
OCHOBHBI€ TIPUHIIUITBI TIOCTPOEHUST TPUOOPOB /1/1s1 U3MePeHU (pr3UeCcKUX BeJTMUMH B
3aJjaHHOM 06acTH hU3UKU*.

dyHJaMeHTa/IbHbIE 1IyMbl B M3MepPUTe/bHBIX YCTpoKcTBaxX. TerioBoi mym. dopmyna
HaiikBucra. Teopema Kasnnena-BenbToHa. [Ipo6oBOii IIyM B 3/1eKTPOHHBIX H
ontuueckux nprudbopax. lymsr 1/f.

KeanToBble 3ddekThl B (DU3MUECKUX H3MepeHUsX. YCJIOBHUS, Korja K/lacChueCKuit
TIOAXO/, CTAaHOBUTCS HerprMeHUM. COOTHOLLIeHUsI HeoTipe/je/ieHHOCTH. Posib o6paTHOTro
(yKTyallMOHHOTO BMsiHUS Tipubopa. CTaHjapTHBIe KBAaHTOBLIe Tipefiesibl. KBaHTOBbIe
HEBO3MYLalole u3MepeHus. KBaHTOBble 3TaloHbl eJUHUL] (U3UUeCKUX BeJTUYUH
(mpumepsl). ekt Ixo3edcoHa U CBepXIIPOBOALLIME KBAHTOBbIe UHTEP(epOMeTPHI.
Cnyuvaiinple  coObiTHs.  [ToHATHE  BEepPOSITHOCTH.  YC/IOBHble  BEPOSITHOCTH.
Pacnipesennienue BeposiTHOCTU. [1/IOTHOCTH BEPOATHOCTU. MOMEHTHI.

CrierjuasbHble pacripe/iesieHrs BepOSITHOCTEN 1 UX MCI0/Ib30BaHue B (PU3MKe.
BuHoMuaneHOe pacripefesieHue, pacrnpezenenue ITyaccoHa (apoboBoii mym),
9KCIOHEeHL[MabHOoe pacrpezesneHre. HopmanbHOe pacrnipesiesieHre U LieHTpa/ibHast
rpefie/ibHasi TeOpeMa.

MHoromepHsble pacripefiesieHrst BepossTHOCTel. Koppesnsituy ciy4aliHbIX BeJTMUKH.
CnyyaliHble Tipoliecchbl. IproguuHocTb. KoppensitoHHas GyHKLMsS C/1yuaitHOTO
niporiecca. CraiuoHapHble CayyvaiiHble nporecchl. CriekTpasbHasi INIOTHOCTh. Teopema
Bunepa- XuHunHa.

OtleHKa rapamMeTpOB C/Ty4aiiHbIX BeJTMUMH. BIOOpOUHbIe CpeiHUe 1 TUCTIEPCHH.
BribopouHble pacripesienieHust. t - pacrnipesiesieHre CTbIOJIEHTa, X,- paclipe/iesieHue
Omnpezenenve cpeJHUX 3HaUEHWH M3MepPseMbIX [TapaMeTPOB U UX MOrPELIHOCTeN B
TIPSIMBIX ¥ KOCBEHHBIX U3MEePeHUsIX.

TexHuKa OLIeHKU NTapaMeTpPOB MPH Pa3HbIX pacrpee/ieHrsIX NorpelHocTel
y3MepeHuid. Cpe/iHYe U BepOSITHbIE 3HAaUeHUs IepeMeHHbIX. TeXHMKa OLleHK!
rapaMeTpoB MPU aCUMMeTPUYHBIX pacrpeziesieHusix rnorpemHocreii. CyMMuUpoBaHue
pe3yJ/ibTaToB Pa3/IMUHbIX U3MepeHUid. PobacTHbie oljeHKH. [TapaMeTpruueckue u
HelapaMeTpUyeCcKHe OLeHKHU.

AHanuTHhuecKas anrpoKcHMMalus pe3y/bTaToB U u3MepeHuii. VIHTepnonsiius
(/TMHeliHas1, KBa/[paTHYHAas, KyOudyecKas U T. [1.)

dypbe- aHamm3. [JuckpeTHoe TipeoOpa3oBane dypoe. bricTpoe npeobpa3zoBaHue
®ypse. BaliBneTHbIN aHaM3.

Craructryeckas npoBepKa rurnore3. Kpurepuu cornacusi U MeTO/bl UX
vcnonb3oBanus. Kpurepuii X,, CmupHoBa- Kosimoroposa, Konmoroposa.

I[Tpsimble 1 oOpatHbie 3aaun. HekoppekTHble 3aiaun. OOpaTHbIe 3a7auu Py aHaT|3e
pe3y/bTaToOB U3MEepPEeHUN U MeTO/Ibl UX pelleHUsl.

MeTo/ MaKCMMasIbHOTO TIPaBJOTOA00OMS U ero IpUMeHeHue.

Mertoz HauMeHbIINX KBaZIpaToB.

AnHanvThueckoe onvcaHue (Gpr3nyecKux MpoLieccoB.

[1naHrpoBaHye SKCTIepUMEeHTa, BBIOOP MeTOo/la M TEXHUUYEeCKHUX CPeZCTB, METO/bI
OLIeHKM O)KW/JaeMbIX pe3y/IbTaTOB U UX MOrPeLIHOCTE!.
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METO,I:[ CTaTHUCTUUECKUX UCTILITAHUI METOAHKa ero rMpuMeHeHus.

Hcronb3oBaHue Mojiesiel (hr3nuueCcKrX MpoLieCCoB.

YueTt BriusiHUs 1TpubOpa Ha pe3y/abTaThl U3MepeHui. Mo/ieTupoBaHKe C yUeToM

0COOEHHOCTeH UCTIONb3yeMbIX eTeKTOPOB.
Co3maHre KOMITIEKCHBIX yCTaHOBOK. OO0111ie TpeGoBaHMs.
O6paboTka nHGOpMaIK «B TUHUIO» (on-line)

Crioco6bI peobpa3oBaHust U3MepeHU [Jis Tiepe/iaul Ha 3HaunTe/TbHbIe PaCCTOSTHYSI.

KoHTposib mpolieccoB u3MepeHuii B peabHOM BpeMeHH!
Criocobpl  BeIBOJj@a  uHGOpPMAIMM B peaslbHOM
9KCIIepUMeHTa/IbHBIX JAHHBIX, CO3/laHle OAaHKOB /JaHHBIX.

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COrrMACOBAHO ®reoy BO "PrPTY", PIPTY, ly6koB Mvxann BukToposuy,
3aBeaytowmin kadeapoit On3d

BPEMEHHU. Hakorinenue

Onepatop 340 000 "KomnaHus "TeH3op" —

10.09.24 09:23 (MSK)

MpocTtas noanucb




