degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MCTO,I[BI I/ISMepeHI/Iﬁ B (1)I/I3I/IKG OKCTPEMaJIbHbIX COCTOSTHUI
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa QU3NKU BHICOKOTEMIIEPATYPHBIX TIPOIIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: P.A. YcmaHOB, kaH/1. (U3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NKU BRICOKOTEMIIEpAaTypHBIX nponeccoB 12.02.2024



AHHOTANMA

Kypc mocesimeH merosaM HM3MEpEHUH, NPUMEHAEMBIM B 3KCHEPUMEHTAIBHBIX HCCICIOBAHUAX (QH3HKH
BBICOKOTEMIIEPATypHBIX MpoLeccoB. PaccMoTpeHsl o0mKe NpUHIMIBI U CPEACTBAa AUHAMUYECKON TeHepalnuu
9KCTPEMANIbHBIX COCTOSHHUM, NMPHHLUIMbI MOTY4YeHUs (PU3NYECKUX ITaHHBIX B AKCIEPUMEHTaX, MOJAXOABI K
OpraHu3alui U3MEPHUTEIBHBIX CXEM, a TAK)KE K PETUCTPALIMH MNEKTPHUECKUX CUTHAJIOB Pa3INYHBIX CEHCOPOB.
OcHOBHOE BHHMMaHUE B Kypce YIENseTcs METOJaM U3MEPEHUs] IIOCTOSHHBIX W HUMILYJIBCHBIX TOKOB,
PETUCTpALlMU BBICOKMX YPOBHEW OJIIEKTPUUYECKUX HANPKCHWH, HW3MEPEHUSIM MAarHUTHBIX TOJEeH U
NPOBOAMMOCTH  Mja3Mbl. PaccMmarpuBaeTcst OCOOCHHOCTHM TPUMEHEHMs JIeNUTeNed  HallpsKeHUs,
TpaHcPOPMaTOPOB, INEKTPUIECKUX ITYHTOB, MOsica POrOBCKOTO M MarHUTHBIX 30HAOB B 3KCIIEPUMEHTAIbHBIX
n3MepeHusax. OTnenbHas 4acTh Kypca IOCBAIIEHA NpoOiieMaM IOJaBICHUS IIYMOB HPU H3MEPEHUSAX B
MOIIIHBIX UMITYJIBCHBIX CHCTEMaX, a Takxke 00paboTKe IKCIIEPUMEHTAIbHBIX JaHHBIX.

1. leau u 3apa4u

eap AUCUMNIMHBI

- W3YyYEHHE OCHOBHBIX MOAXOAOB K IOCTPOCHHMIO H3MEPHUTENBHBIX CHCTEM, TPAaHCIOPTUPOBKE U
pETUCTpaLuy NEKTPUUECKUX CUTHAJIOB B SKCIIEPUMEHTAX 10 TeHEpaLiM SKCTPEMAJIbHBIX COCTOSHUH.

3agauu AUCHUILIHHBI

- TIONyYEHHWE TIPEJICTaBICHUH 00 OOIMMX MNPUHIMIAX W CPEJCTBAX TeHEpaIMH JKCTPEMAalbHBIX
COCTOSIHUIA;

- U3YUCHHUC NMOAXOA0B K NOCTPOCHUIO UBMCPUTCIIBHBIX CXCM B SKCIICPUMCHTAJIbHBIX UCCIICAOBAHUAX,
- U3YUCHUC OCHOB PCrucCTpalvv U nepcaavu JICKTPUICCKUX CUTHAJIIOB;

- U3YyYCHUC OCHOBHBIX MCTOAOB AUMATHOCTHUKU IMOCTOAHHBIX W HMITYJIbCHBIX TOKOB, BBICOKHX ypOBHGﬁ
AJICKTPUICCKUX HaHpH)I(eHHﬁ, MarHUTHBIX TTOJIeH 1 IIPOBOAUMOCTH IJIa3MBbI;

- IOJTy4€HHe IPEeICTaBICHNI 0 MeTo1aX OOPHOBI € IyMaMH B U3MEPEHUSIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pelars 3a1a4y, B ToM uncie paspadareiBath 1 |[IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3yYaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KAY€CTBO pa3padOTaHHON
aHaJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- IPUHIUIIBI U CPEJCTBA T€HEPALMH SKCTPEMAIIBHBIX COCTOSHUM;
- IPUHLIUIIBI IOCTPOEHUS U3MEPUTEIbHBIX CUCTEM;
- IPUHIUIBI ¥ TOAXOJBI K TPAHCIIOPTHUPOBKE U PETUCTPALMH NIEKTPUUECKUX CUTHAJIOB.
YMETb:

- MCTOAAaMH JUATHOCTHUKU IMOCTOAHHBIX W HMITYJIBCHBIX TOKOB, BBICOKHUX ypOBHeﬁ AJICKTPUUICCKUX
HaHpﬂ)KeHI/If/'I, MarHUTHBIX TTOJIeH 1 IIPOBOAUMOCTU IJIa3MBI.

BJIAJIETh:




- METOJJaMH{ BBIYMCIICHHS OIIMOOK N3MEepeHU 1 00pabOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX;
- MeToAaMu OOPHOBI C IIIyMaMu B HU3MEPEHHSIX.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Obume MPUHLUIIBI MOy YEeHUS ) g
(U3MUECKUX TaHHBIX B OKCIIEPUMEHTAX.
) [IpyHIMOBL U cpexncTsa E[I/IHaMI/I‘IeC\I’(OI‘/'I ’ ]
TeHepalru SKCTPEMaJIbHBINA COCTOSHUH.
3 OCHOBBI ~ perucTpau W  Iepegadu 4 3
JIEKTPUUECKUX CUTHAJIOB.
4 W3mepeHne Toka Ha 3JEMEHTE LEIU. 4 ]
DNEeKTPUYECKUIA IIYHT, UMIIEIAHC IIYHTA.
5 N3mepeHnss UMITyIbCHBIX TOKOB. 4 7
6 W3mepeHnss MarHUTHBIX MOJIEH. 2 7
7 CpencTBa perucTpanuy HanpsKeHUH. 2 7
Tpancdopmarop, Kak HU3MEPUTENb
8 HaIpsHKEHUS u rajbBaHHYECKast 2 7
pasBsi3Ka.
9 Juddy3ust MAarHUTHOTO OIS B TIJIa3Me. 2 7
10 [TpoGiembl 1IyMOB B HU3MEpPEHUSAX B ) 4
MOIIHBIX UMITYJIbCHBIX CHCTEMaX.
11 OCHOBBI METPOJIOTHH. 4 4
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. O6ue MpUHLIMIBI NOTY4YEeHUS (PU3NUECKUX JaHHBIX B SKCIICPUMEHTAX.

OOumme npUHOUNBL TONyYeHUs (U3MYECKMX MJAaHHBIX B OJKcmepuMeHTax. (CxeMa MomydYeHHs
IKCIIEpPUMEHTAJIbHBIX Pe3yabraToB. CeHCOpbl, TPAHCIOPTHPOBKA U PETUCTPaLUsl JIEKTPUUECKHUX
CUTHAJIOB, NpeoOpa3oBaHUE CHUTHAJIOB, CEJCKLHs CHUTHAOB, 00paboTKa SKCIEPUMEHTAIBHBIX
pE3yNbTaTOB U UX aHAJIU3.

2. IlpuHIUNIBL U CPEACTBA NUHAMUYECKON TeHEepaIliU SKCTPEMaJIbHBIA COCTOSHUH.

[IpyHIMOBI ¥ CpEeACTBA NMHAMUYECKOM TI€HEpauuu 5SKCTPEMAalbHBIM COCTOSHUN. XapaKTepHbIE
BEJIMYUHBI U3MEPSAEMBIX MMapaMeTpoB (JaBJICHUN, TEMIIEPATyp, TOKOB, HANPSHKEHUH, JIEKTPHUUECKUX
M MarHuTHbIX Toneif). VYmapHas Tpy0a, yHZapHble OKCIIEPUMEHTHI, JIeTKora3oBas —ITyIKa,
IEKTpUYECKas MyIIKa, PEIbCOTPOH, JTa3€Phl, 3apsSKECHHBIE ITYUYKH.




3. OCHOBBI perucTpanyy U Iepefadn IEKTPUIECKUX CUTHAJIOB.

OCHOBBI perucTpanuy U mnepefadu MEKTPUYECKUX CHUTHAIOB. DJIEKTPUUYECKHE LENH NePEeMEHHOIO
TOKa, JENUTeNb HanpspkeHHs, uMmnenanc. VHterpupyromme u audQepeHIupyonme NenodKHy,
JUIMHHBIE JINHUH, KOO((UIUEHT CTOSIYEH BOIHBI.

4. I/I3MepeHHe TOKa Ha 3JICMCHTC LICIIN. SHGKTpI/I‘IGCKI/Iﬁ IIYHT, UMIICAAaHC IIyHTA.

N3mepenue Toka Ha 3JeMeHTe LEenu. DJIEKTPUUECKUI IIYHT, UMIIEJaHC [IyHTa. [ €OMeTpus IIyHTOB:
IJTIOCKUM, KOAKCUATIbHBIN, BBICOKOYACTOTHBIN, CUIIBHOTOUHBIN. [loakntouenue uryHToB. PasHeceHHbIe
3emin. KanubOpoBka myHTa.

5. VI3MepeHust UMITYJIbCHBIX TOKOB.

N3mepenuss mmnynbcHbiXx TOKOB. Ilosic Poroeckoro. I'eomerpust mosica Porosckoro. Perucrpanus
curHana c¢ mynra. J{uddepenuupyromuii 1 uHTETpUpyomuil mosic Porosckoro. Kanmnbposka mosica
Poroscxkoro.

6. VI3MepeHuss MarHATHBIX MOJIEN.

W3mepennss MarHuTHBIX Tosield. MarHuTHbIN 30H]. YacToTHAs XapakTepUCTHKA U YyBCTBUTEILHOCTD
30H1a. TecT Ha eMKOCTHYIO cBs3b. CrOCOOBI MOAABIEHUS AIEKTPOCTATUYECKUX HABOJOK HA 30HI.
KanuOpoBka 30HmOB. Bo3MmymieHus, BHOCHMMBIE 30HJOM. JIMarHocTWka TOKOBBIX CTPYKTYD,
HU3MEPEHUs HAIIPSDKEHHOCTU BUXPEBOT'0 AJIEKTPUUECKOTO IO,

7. CpeAcTBa perucTpanuu HarpsKeHH.

CpencrBa perucrpanuu HanpspkeHUMM. OMMueckue U eMKOCTHblE AenuTend. KomieHcupoBaHHBIN
nenutens. [lonbop napaMeTpoB AenuTesel, peaar3aus, Mephl IPeJ0CTOPOKHOCTH, KaTUOPOBKA.

8. TpaHC(bopMaTop, KaK U3MCPUTCIIb HAIIPAKCHUSA U T'dJIbBAHUYCCKAS PA3BA3KaA.

Tpancopmartop, Kak HU3MEpUTENIb HANpsHDKEHUST W TallbBaHWuYecKas pases3ka. Koadduument
B3auMHOI WHIyKnuu. llepexomHple mponecchl. Bpems ycraHoBieHus Hampspkenus. [lepenmaua
HHM3KOYACTOTHBIX CUTHAJIOB. DKBUBAJICHTHAS CXEMa.

9. Muddy3ust MarHUTHOTO TOJISI B TIJIa3Me.

Juddysus MarauTHOTO OIS B M1a3Me. MarautHoe uncio Peiinonbaca. Tommuaa nuddy3rnoHHOTO
ciosi. MHIYyKIMOHHBIE METOIbl M3MEPEHHs MPOBOAMMOCTH IUIa3Mbl. TpaHCOPMATOpPHBIA METOx
u3MepeHus, Merox JInHa, HakiIagHOHM naruuk. V3MepeHne MpoOBOAMMOCTH IUIA3MbI 110 U3MEPEHUIO
UMIIEaHCa 30HIUPYIONIETO KOHTYpa.

10. HpO6J'IeMI>I ITyMOB B UIBMCPCHUAX B MOIIIHBIX UMITYJIbCHBIX CUCTCMaAXx.

[TpoGiiembl IIyMOB B U3MEPEHUAX B MOIIHBIX MMITYJILCHBIX CHCTeMaX. ICTOUHNKN HAaBOJOK, BIUSTHUE
KOHTYpa 3a3eMJIeHHs. [‘aibBaHMUYECKas, EMKOCTHAs U MHAYKTHBHAs CBSI3U CHUJIOBOM M KOHTPOJBHOU
neneil. TexHrnka 6€30MaCHOCTH MPH AEKTPUUECKUX U3MEPCHHSIX.

11. OCHOBBI METPOJIOTHH.

OcHOBBI MeTpoJoruu. Buabl U MeTomsl m3MepeHHid. MCTOuHHMKHM TorpemHocTeid. Breraucnenue
ommbok. IlmotHocTh BeposiTHOCTH, pacnpenenenne CrblomeHTa, pacmpenenenue laycca,
JOBEpUTEIIbHAS BEPOSTHOCTD. [IpeicTaBienne pe3yabTaTroB H3MEPEHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



yueOHast ayTUTOPHsI, KOMITBIOTEPHI U MYJIBTH-MEARIHOE 000pynoBaHKe (TIPOEKTOP), IOCTYI K CETH
HNurepHer.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jlureparypa BblaeTcs Ha Kadeape:

1. 3enpnosuu b, Paiizep FOII. ®u3nka yaapHbBIX BOJH U BEICOKOTEMIIEPATYPHBIX THAPOINHAMUYECKUX
sBneaui. Pumon Kiraccuk; 2013

2. Kynacos, 10.B., 2010. Dnexrpodusndeckue uzmepenus. ¥YdueOHoe nocoowne.

3. 11IBab A. U3MepeHus: Ha BHICOKOM HAIpsDKEHUH: U3MEPHUTEIbHbBIE TPHOOPHI U CIIOCOOBI M3MEPEHUSI.
Oueproaromusaar; 1983.

4. T'enun JIT, Cupunos BI. I'mnpoannamuka u termmooomen MIJ[-teuennii B kananax. M.: U3n-Bo
MDO3HU. 2001.

JomnonHurensHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Xoposun I1, Xwin V. UckyccTBo cxemoTexHUKH. M: Mup. 1998.
2. MaxkcumeiueB, A. B. ®usnueckue Metoasl nccienosanus. Koncnekr nekiuii. 2. CurHaisl B
JUTMHHEIX JTHHAAX. 2006.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Kypc nexuunit «®@uszuka minazms», http://www.inp.nsk.su/chairs/plasma/sk/fpl.ru.shtml

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPeNyCMOTPEHBI.
9. MeTtonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMIHbIX 3a/1a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: P.A. YcmaHOB, KaHA. (u3.-MarT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3Yy4YCHHUA AUCHUIIIAHBI «MCTO,E[BI H3MepCHHﬁ B (1)I/ISI/IKC OKCTPpEMaJIbHbIX COCTOSTHHID»

00yJaromuiicst JOmKeH:

3HATb:

- IPUHLIUIIBI U CPE/ICTBA FEHEPaLMK SKCTPEMAJIbHBIX COCTOSHUM;
- IPUHIUIIBI TOCTPOEHUS U3MEPUTENBHBIX CUCTEM;
- IPUHLIUIIBI U TTOIXO/Ibl K TPAHCIIOPTUPOBKE U PErMCTPALUU 3IEKTPUUECKUX CUTHAJIOB.

yMeTh:

- METOAAMH IUArHOCTUKH ITIOCTOAHHBIX WM HUMIIYJIbCHBIX TOKOB, BBICOKHUX ypOBHeﬁ QJICKTPHUUICCKUX
HaHpSDKeHI/II‘/’I, MAarHUTHBIX ITOJICH B IMPOBOJAUMOCTH IJIa3MBI.

BJIAA€Th:

- METOJJaMH{ BBIYMCIICHHS OIIMOOK N3MEpeHU 1 00pabOTKH IKCTIEPUMEHTAIbHBIX JAHHBIX;
- MeToAaMu OOPHOBI C IIyMaMu B U3MEPEHHSIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I y‘{€6HOFO Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B

Ha4aJIC 3aHATHA.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs MPOME:KYTOYHOH aTTecTaluu

o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. Hoquy AJI1 IOJYYCHUSA BCIICCTBA B JKCTPCMAJIBHOM COCTOAHUU HCIOJB3YHOTCAd B OCHOBHOM

IUHAMHYECKHE METOIbI?

. Berauciauth HHAYKTUBHOCTb I[BYXHPOBOI[HOI\/'I JIMHHUH, KOAKCHUAJIbHOT'O ITPOBOJIHHUKA.

. IlorpenHocT aHaJIO0roBOr0 MHTEIPUPOBAHUS U TU(PPEPEHIIUPOBAHUS

. Kak BBISIBUTH HANMM4YME EMKOCTHOMH CBSI3H WHAYKTUBHOTO 30HAa C 00BEKTOM HU3MEPECHUA.

. O061mue mpUHIMITEI TONTyYeHHs GU3NUECKUX JaHHBIX B SKCIIEPUMEHTAX.

. IIpuHOHIBI U CpencTBa TMHAMUYECKOM T'€HEPALUU SKCTPEMAIIBHBIA COCTOSIHUM.

2
3
4
5. Yto Takoe ranbBaHUYECKas CBA3b MEXY CUIOBBIM U U3MEPUTEIIbHBIM KOHTYpamMu?
6
7
8

. OCHOBBI perucTpanyy u nepeiadu 3IeKTPUIeCKUX CUTHAJIOB.

9. M3mepeHue TOKa Ha JI€MEHTE LeNH. DIEKTPUUECKUM IIYHT, UMIIEAHC IIIyHTA.

10. M3amepenHust UMITYJIbCHBIX TOKOB.
11. 3MepeHnss MarHUTHBIX TMOJIEH.




12. CpencrtBa perucTpaiyy HarpsHKeHUH.

13.Tpanchopmarop, Kak U3MEpUTEIh HANPSDKCHUS U FajlbBAHUYECKas pa3BsA3Ka.
14. Tuddy3us MarHuTHOTO OIS B TIIIA3MeE.

15. ITpoGiiembl IIyMOB B M3MEPEHUSIX B MOIIHBIX UMITYTbCHBIX CHCTEMAX.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

[pumep 1:
1. BeIYucnnuTh HHAYKTUBHOCTD JIBYXIIPOBOAHON JIMHUH, KOAKCHAJIBHOTO ITPOBOIHUKA
2. IlpoGnembl ITyMOB B U3MEPEHHAX B MOILIHBIX UMITYJIbCHBIX CUCTEMAX.

[Ipumep 2:
1. [IpuHIMTIBL ¥ CpeACTBa TMHAMUYECKON TeHEepaAIlUH SKCTPEMaJIbHBIA COCTOSHUH.
2. Nuddy3ust MATHUTHOTO MOJIS B TIa3Me.

Kpurepun onennBanus
Onenka ommuyHo 10 OanoB - BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTABISETCS  CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO 8§  GasnoB - BBICTaBJSIETCA CTYIACHTY, IIOKa3aBLUIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 00OCHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuall, PaMOTHO U I10
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xoporio 6 6aj0B - BHICTABISETCS CTYAEHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'PaMOTHO U TI0
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo 5 6anoB - BBICTABISETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HA€T MaTepuall, IPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ynOBIETBOPHUTEIbHO 4 Oana - BBICTABISIETCS CTYACHTY, IOKa3aBHIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPHUTEIbHO 3 0Oajia - BBICTABISETCS CTYACHTY, IOKa3aBHIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIETBOPUTEILHO 2 0Oasia - BHICTABIISICTCS CTYIACHTY, KOTOPBIA HE 3HaeT OosblIed yacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEyZOBIETBOPUTENbHO | 0an - BBICTABIAETCS CTYAEHTY, KOTOpPBIH HE 3HAeT OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu mpoBexeHUM yCTHOTO 3K3aMeHa oOydaromemycsi npenocrasisgercss 60 MHHYT Ha IOATOTOBKY.
Onpoc oOyuaromierocsi 1o OWjeTy Ha YCTHOM OJK3aMEHE  He JOJDKCH IIPEBBIIaTh OIHOTO
aCTPOHOMMUECKOI'O yaca.



